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CITY TERMINALS WITHOUT TRAFFIC CONNECTION. 

The total lack of a co-ordinated plan (or shall we 
say of co-ordination of effort?) in the provision of 
transportation facilities in New York city, is forcibly 
brought to the notice of the public by a letter of Vice- 
President Rea, of the Pennsylvania Railroad Com- 
pany, to Chairman Willcox of the Public Service Com- 
mission, which draws attention to the fact that when 
the Pennsylvania's new station at Seventh Avenue 
and 33rd Street, New York, is opened to the public 
in the summer of 1910, it will be without any connec- 
tion with the rapid transit system of the city. 

The predicament in which the magnificent new ter- 
minal will find itself has its parallel in the history 
of the three great bridges across the East River. The 
Williamsburg Bridge stood, for several years after its 
completion, completely isolated from the elevated rail- 
road systems of Manhattan and Brooklyn ; and it was 
only recently that the costly elevated approaches to, 
and roadways on, the bridge were placed in service. 
The great Queensboro Bridge, opened a few months 
ago, is likewise without any rapid transit or elevated 
railway connections; and the present indications are 
that the new Manhattan Suspension Bridge, which 
will be completed within a year, will find itself in the 
same predicament. The case of the new Pennsylvania 
terminal will be particularly aggravated, since it will 
not only bring all the express trains of America's 
greatest railroad into the city, but it will also serve 
as the gathering and distributing center for a large 
suburban travel from New Jersey and from the exten- 
sive and populous residential districts of Long Island. 

Obviously the most satisfactory plan for placing 
the Pennsylvania terminal in immediate touch with 
the subway system would be to build an extension of 
the existing subway south from 42nd Street through 
Seventh Avenue to the Battery. This is the plan 
advocated by the Pennsylvania Company; and as far 
back as 1906 such a route was laid out by the old 
Rapid Transit Commission as part of a complete sys- 
tem through Manhattan and the Bronx, the northerly 
portion of which was to be built up Lexington Avenue 
from 42nd Street to provide the east side with greatly 
needed facilities. This route is indorsed by the pres- 
ent Public Service • Commission. The failure to build 
the line must be laid at the door of the Interborough 
Company, which operates the present subway; for it 
was not until last June that the. offer of this com- 
pany to construct such a line was received by the 
Commission, who have the proposal now under con- 
sideration. The traveling public has no interest in 
the controversy as to where lies the responsibility 
for the delay; but it is tremendously interested in 
having this line constructed with the least possible 
delay. We are well aware that there are other rapid 
transit routes before the Commission, for each of 
which their particular sponsors claim special advan- 
tages and the necessity for immediate construction; 
but in view of the importance of the new Pennsylva- 
nia terminal as a distributing center and of the press- 
ing need for another four-track line south from 42nd 
Street to the Battery, we believe it will be the con- 
sensus of opinion that this line should be one of the 
first, if not the very first, to be authorized, and that 
the contractors and the Public Service Commission 
should join hands in rushing it to an early comple- 
tion. 

MAGNITUDE OF WORK ON NEW STATE BARGE CANAL. 
The stupendous engineering work which the United 
States government is carrying through at the Isthmus 
of Panama so completely fills the public eye, that very 
little is heard of that other great work of canal con- 
struction, which is being executed in our very midst 
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in the enlargement and reconstruction of the old Erie 
Canal between Buffalo and Albamy. Certainly but 
few people outside of professional circles are aware 
that in point of magnitude of excavation the figures 
for the New York State Barge Canal rival, if they do 
not exceed, those of the Panama Canal. Admitting 
that there can be no comparison on the score of accom- 
modations between a canal twelve feet in depth and 
one with a maximum depth of forty-five feet, it should 
not be forgotten that whereas the Panama Canal from 
shore line to shore line is but forty miles in length 
the New York Barge Canal extends for nearly four 
hundred miles. Furthermore, the latter work involves 
the construction of thirty-four dams, fifty-three locks 
and seven guard locks, the construction of which is 
complicated by the fact that the canal, being built 
through the most thickly populated section of New 
York State, the effect of these works on adjoining 
properties and water powers has to be considered and 
due precautions against damage taken, involving addi- 
tional costs in time and labor. 

It is in the comparison of the amount of excava- 
tion done, however, that the surprising fact is de- 
veloped that the total amount of excavation and its 
equivalent in concrete structures, if compared for the 
same period of time, is found to be actually greater 
on the State Canal than on the national undertaking 
at Panama. Up to January 1st, 1909, the excavation 
on the Barge Canal amounted to 15,168,000 cubic 
yards, and if to this be added the concrete and other 
constructional work, the total cost up to that date 
reaches $8,701,000. On the Panama Canal, up to Jan- 
uary 1st, 1908, the total amount of material taken out 
amounted to 22,255,000 cubic yards, and up to that 
time practically no work had been done on the con- 
crete structures. It is stated by the engineers that 
if the sum of money expended during the period under 
consideration on concrete and other structures on the 
Barge Canal had been paid for excavation at the pre- 
vailing rate, it would have been possible to remove an 
additional 10,417,000 cubic yards of material. This 
would have brought the total of excavation' -up to 
25,585,000 cubic yards, which would have been equiva- 
lent to an increase of twelve per cent over the amount 
of excavation done on the Panama Canal during the 
same number of years of operation. It is only fair in 
connection with these figures, however, to bear in 
mind that the present rate of excavation in Panama 
is far more rapid than that on the State Barge Canal. 
This, however, does not invalidate the force of the 
above comparison, as showing the magnitude of; the 
work now being done between Buffalo and Albany. It 
is greatly to be regretted that the canal enlargement 
was not planned on a more generous scale. When the 
canal is opened, the depth of twelve feet will appear 
to be pitifully insufficient, in view of the fact that 
by that time the construction of the new Georgian Bay 
Canal, which will provide a depth of 21 feet from the 
lakes to deep water on the St. Lawrence, will in all 
probability be well under way. 

WIRE-WOUND VERSUS STEEL GUNS. 

In these days of big-gun ships and long-range fight- 
ing, the gun as one of the offensive elements of naval 
warfare has taken on an importance greater than it 
ever held before. In the engagements of the future, 
which will be fought at ranges of from four to six 
miles, accuracy of aim and large remaining energies 
of .projectile become of prime importance. The most 
effective big gun for the new conditions will be that 
which will strike the heaviest possible blow, at the 
greatest possible range, with the lightest possible 
shell, fired from the lightest possible gun. These 
ideal results, which can be obtained only in a gun of 
unusual- strength for its weight, involve high powder 
pressures, great length of gun, exceedingly high muz- 
zle velocity, and a temperature of the powder gases 
so high that it will necessarily induce rapid erosion. 
Abnormal powder pressures must be met, either by 
using more material in the gun, or by the use of 
steel of exceedingly high quality as to strength and 
toughness, or by some mechanical arrangement in the 
building up of the gun, which will secure the needed 
strength with a minimum -amount of weight. 

Never was it more true than to-day that the battles 
of the future will be won by the big gun. If the ten 
or twelve great pieces mounted in their several tur- 
rets are unable to fire their eighty or one hundred 
rounds apiece with accuracy and without diminution 
of energy; if there be an unusually rapid erosion; 
if they show longitudinal weakness and begin to droop 
at the muzzle; or if, as has often happened in the 
past, the muzzle and chase of the gun are blown 
bodily away, the ship that carries those guns will 
go down to a sure and terrible defeat. Unable to 
reach the enemy because of the failing velocity of her 
own guns, she will continue to be subject to the piti- 
less accuracy and armor-piercing energy of the ene- 
my's shells, and the unequal combat call have but 
cne issue. 

There are two leading systems of gun construction, 
the wire-wound system, which is used by Great Brit- 
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ain and Japan, and the solid-steel system, which is 
used by all of the other leading naval powers, includ- 
ing our own. At the time the wire-wound system was 
adopted by the British, gun steel for hooped gun con- 
struction had not reached the high pitch of excellence 
which characterizes it to-day; but with improvements 
in furnace practice and working in the mills, it has 
become possible to turn out a quality of steel which 
the German, French, and American manufacturers 
claim produces a gun equal, weight for weight, to the 
wire-wound gun — a gun, moreover, which is simpler 
to build, and in some respects more reliable and less 
likely to serious injury in an engagement. 

In view of the above facts, a recent lecture before 
the Junior Institution of Engineers, London, by Lieut. 
Dawson, in which he goes very thoroughly into the 
question of the relative merits of wire-wound and 
solid steel guns, is of timely interest; since it shows 
why, in spite of the acknowledged improvements in 
the manufacture of hooped guns, the English artiller- 
ists still prefer to build those of the wire-wound type. 
The chief advantage of the latter system, according 
to Lieut. Dawson, is that a uniformity of stress is 
attainable throughout the whole of the material 
employed in the gun structure, to an extent that 
is impossible in a gun built up of steel hoops only. 
Weight for weight, the wire-wound gun is the most 
efficient. The uniformity of stress is due to the fact 
that the wire is wound on at the theoretical tension 
necessary to obtain from every layer the maximum 
resistance when the gun is fired. Furthermore, the 
breaking stress of the wire now used is no less than 
twice as great as that of the best forged steel avail- 
able for solid steel construction, the breaking stress 
of gun steel being from 34 to 44 tons to the inch, as 
against a stress of 90 to 100 tons for the wire. By 
regulating the tension in the successive layers of wire 
during construction, the resisting strength of the steel 
is obtained to a degree that it is not possible to get 
by shrinkage. Lastly, because of its small cross sec- 
tion, the wire is more likely to be free from minor 
defects;" since it can be inspected and tested through- 
out its complete length. So much for the construc- 
tional advantages. 

In the completed gun there is the advantage that 
if the inner tube of a wire-wound gun fails, it is still 
possible to continue firing without danger; whereas, 
splitting of the inner tube of a built-up gun renders 
the weapon immediately useless. Should a flaw occur 
in a tube or hoop there is great danger of such flaw 
extending until complete^ rupture occurs. In a wire- 
wound gun, on the other hand, a rupture in any coil 
cannot spread to adjacent coils. Again, should a 
large explosive shell burst in the bore, the wire con- 
struction, according to Lieut. Dawson, will prevent 
the explosion doing serious damage to the turret. It 
is possible, when a wire-wound gun becomes badly 
eroded, to reline the piece and render it nearly as 
good as new, a feat which is more difficult in solid 
steel guns. The increase in the power of the gun, due 
to the introduction of the wire-wound system and to 
the vast improvement in the quality of gun steel 
for hooped guns, is shown by the fact that the energy 
of the British 12-inch gun has risen from 18,200 
foot-tons in 1895 to 53,045 foot-tons in the new 50- 
caliber gun which will be ready in 1910; while the 
corresponding penetration of wrought iron at the muz- 
zle of the gun has risen in the same period from 24.5 
inches to 52 inches, this last being the muzzle pene- 
tration of the new 1910 pattern. 

BURGLAR-PROOF GLASS. 

Consul William Bardel of Rheims reports that a 
new French plate glass has been brought out which 
is practically burglar-proof. While an ordinary plate 
glass, such as is usually put into jewelers' show win- 
dows, can be smashed by a single stroke of a metal- 
faced mallet, it is not possible to break this new plate 
glass in this manner. In an experiment made, a large 
piece of cast iron was thrown violently against the 
window, but the only effect on the glass was a small 
hole measuring one or two inches. Several shots of a 
revolver loaded with jacketed bullets were then fired 
at the show window, but the window suffered no dam- 
age except that the bullets entered to a depth of a frac- 
tion of an inch. The plate glass which will stand such 
usage is ordinarily made of a thickness of % to 1 inch. 
If desired, even a heavier glass can be made without 
diminishing the transparency. 



In order to do away with attending to exhausted 
batteries of door-bell systems, a transformer has just 
been put on the market which enables one to obtain 
the current from the city mains. The transformer 
will operate on the ordinary lighting circuits. As it 
has no moving parts, once fixed it will thereafter re- 
quire no attention. It is adapted to operate on cir- 
cuits running from 100 to 130 volts, and is provided 
with taps giving 6, 12, and 18 volts, so as to meet the 
requirements of various styles and sizes of bells and 
buzzers. 
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AERONAUTICS. 

Those members of the Aeronautic Society who have 
completed and tried out their machines have not met 
with good luck of late. A week before the exhibition 
of June 26th Wilbur R. Kimball damaged his eight- 
propeller biplane by hitting the banked part of the 
track at one of the turns, and last week Frederick 
Schneider demolished his Wright-type aeroplane, which 
was fitted with the society's motor, when it was shot 
off the catapult. Both of these members, nothing 
daunted, intend to build new machines. The Beach- 
Willard monoplane is nearly completed and will prob- 
ably be tried by Mr. Willard within a few days, as 
soon as he has learned how to fly the Society's new 
biplane. 

Senator Henri Deutsch de la Meurthe, who has prob- 
ably done more than any other one man to encourage 
the development of aeronautics by offering generous 
prizes, has recently given $100,000 for the founding of 
an aero-technical institute in connection with the Paris 
University. The new institute will be named after M. 
Deutsch, and will be devoted to study and research for 
the purpose of perfecting flying machines of all types. 
|Jf. Deutsch has also given $3,000 and the University 
$2,000 annually to carry on the work. M. Basil Zaka- 
roff, a wealthy Greek resident of Paris, has given 
$140,000 for the founding of a chair of aviation by the 
Faculty of Science at the University. These two gifts 
show the generosity not only of the native Frenchman, 
but of the foreigner who has made France his adopted 
land, when the two meet in the common field of 
science. 

The " Zeppelin I " — the German government's first 
Zeppelin airship — recently made the trip from Fried- 
richshafen to Metz. The former place was left at 
12:27 A M., June 29th. There was a light northwest 
wind blowing. Ravensburg was passed at 1:07, the 
airship continuing northward at about 18 miles an 
hour. At 4 P. M. a landing was made in a field at 
Biberach because of bad weather and trouble with the 
motors. Despite a heavy rain, the crew of eight men 
brought the huge craft safely to earth. A battalion 
of soldiers was required to hold it the next day, when 
the wind blew a gale. Repairs were finally effected 
and the airship at length reached its destination on 
July 4th. After another of the latest-type "Zeppelins" 
is completed for Metz, the "Zeppelin I" will be sent to 
Tegel, near Berlin, as a school ship. The official re- 
port of the recent long-distance trip of the "Zeppelin 
II" will be found in the current Supplement. 

A faint idea was given New Yorkers last week of 
what a modern dirigible could do in the way of passing 
over their city, when Frank Goodale sailed his tiny 
airship from Palisade Park, on the west bank of the 
Hudson opposite 130th Street, across the river and 
above Broadway to 42nd Street. The craft, under per- 
fect control and making about 12 miles an hour, cir- 
cled around the Times Building and returned to its 
starting point in 40 minutes. A large modern dirigi- 
ble, with a speed three times as great and a carrying 
capacity of a score of passengers, could have made 
this trip in much less time, even with quite a wind 
blowing. M. Clement, of Paris, is at present construct- 
ing just such an airship with the idea of crossing to 
England. Some patriotic British newspapers are con- 
structing a shed for it at Aldershot with the hope that 
aftef this craft has demonstrated its capabilities the 
government will purchase it and thus acquire a large 
up-to-date dirigible. 

Orville Wright, in attempting to fulfill the govern- 
ment requirements at Fort Myer with his aeroplane, 
has met with numerous set-backs and a great deal of 
ill luck. Owing to trouble with the motor and un- 
favorable winds, the first flight, consisting of one cir- 
cuit of the field, was not made until June 29th, and 
then only at the third attempt. The next day the ma- 
chine flew the length of the field, but scraped one end 
of the lower plane in making the turn, and in landing 
broke one runner. On July 2nd two flights were made 
of 7 and 12 minutes, the second being terminated by 
the stopping of the motor when the machine, was over 
the shed at the end of the field. In landing one end 
of the lower plane caught on a small tree, which tore 
the cloth and whirled the machine around, completely 
demolishing the runners. Ten days were taken to re- 
pair the machine, and it was not until the 12th instant 
that Orville Wright succeeded in flying again. This 
flight lasted 5 minutes and 38 seconds. The next day 
the machine failed to rise properly, and but two 
straight-line jumps of less than half a minute were 
made, a runner being broken in alighting the second 
time. Although a large crowd of prominent people 
visited the parade ground every afternoon last week, 
conditions were generally said to be too unfavorable 
for a flight, and aviation in the vicinity of the na- 
tional capital received a sharp set-back as a result of 
the failure of the Wright machine to fly under what 
could hardly be called really unfavorable conditions, 
such as a light wind of 6 or 8 miles an hour for 
example. 



ELECTRICITY. 

A large Mexican hydro-electric company has just 
been organized for the purpose of furnishing the 
power for a vast irrigation scheme. A large plant 
it to be built near Lake Chapala, and another on the 
Santiago River near Guadalajara. The territory which 
is to be reclaimed by this irrigation system covers 
more than 500,000 acres. 

The success of the electrically-illuminated baseball 
grounds at Cincinnati, Ohio, has been so pronounced, 
that it is now proposed to have football games, as 
well, on the illuminated field. Football is too strenu- 
ous a game to be played under the summer sun, but 
no such objection can be raised to it in the cool of 
the evening or night. It is expected that quite a 
number of outdoor sports and games will now be 
possible for evening entertainment. 

Last year $56,000,000 was spent by the railroads 
of the United States for cross ties. The average 
price of the ties was 50 cents each. Only six per 
cent of the ties was used by electric railroads. Forty- 
three per cent of the ties were of oak, and nineteen 
per cent of yellow pine. Owing to the growing scar- 
city of suitable timber, other woods are being used 
after treatment with various preservatives, and it has 
been found that these treated woods outlast the more 
expensive untreated oak ties. 

In a talk given before the Electric Club of Chicago, 
Mr. Edward N. Lake pointed to the remarkable growth 
of street railway systems in the United States. Of the 
8,123 miles of single-track railways in 1890, only 15.5 
per cent were operated by electricity. At the begin- 
ning of last year there were 34,404 miles of street 
railway, 34,060 miles, or 99 per cent, of which were 
electrically operated. Mr. Lake also pointed to the 
rapid strides now being made in the electrification 
of steam railroads, and predicted great progress with- 
in the next ten years. 

A new type of electro-magnetic brake is being manu- 
factured in Germany, which operates on the rails 
rather than on the car wheels. This rail brake com- 
prises a pair of pole shoes, which are parallel with 
the rails and located close to them. The braking 
effect may be increased by lengthening the pole shoes. 
The weight of the brake is but three per cent of the 
pressure it exerts. The brake is adapted particularly 
for mountain railroads, and may be used in conjunc- 
tion with an ordinary wheel brake to increase the 
adhesion of the car to the rails. 

Early in June an outdoor theater conducted by the 
Boston Suburban Electric Railroad at Auburndale-on- 
the-Charles was burned to the ground. The fire was 
discovered at 2 o'clock in the morning, but the gen- 
eral manager was on the scene inside of twenty min- 
utes. A telephone station was immediately estab- 
lished, and within two hours a designing engineer 
was on the ground planning a new structure. An 
hour later the carpenters and contractors arrived, 
ready to estimate the cost of reconstruction. By this 
time the ruins were cool enough to permit of starting 
work, which was rushed through with such celerity 
that within ten days a brand-new theater, complete 
in every detail and seating three thousand persons, 
was ready for use. Credit for this rapid construction 
is due almost entirely to the telephone, which was in 
constant use during the ten days of construction. 

It is well known that Hertzian waves can be trans- 
mitted more readily over water than over land-. The 
reason for this was explained quite recently by Prof. 
J. A. Fleming in a popular lecture. He showed that 
a current of high frequency could be transmitted over 
a galvanized-iron wire as readily as by means of a 
copper wire, but that if the zinc was burned off the 
wire, so that the current had to traverse an iron 
path, there was a considerable reluctance. This 
showed that high-frequency currents, which normally 
travel over the surface skin of a wire, will penetrate 
farther into the metal of low conductivity. The 
Hertzian waves do not penetrate water to a depth of 
more than a few feet, but when traveling over dry 
soil there is a much greater penetration, due to the 
poorer conductivity, which results in -a greater loss 
of energy. 

An electric railway running from Trient to Male, 
Austria, a distance of 38 miles, is soon to be put into 
operation. The current is to be supplied by a hydro- 
electric plant. This marks an important step in the 
utilization of water power in the Tyrol. Another 
railway line is nearing completion in Austria, known 
as the Maria Zell road. This line is 57 miles long, 
and is the longest single-phase railway in Europe. 
The current is furnished by a hydro-electric plant, 
and is fed to the trolley wire at a pressure of 6,000 
volts. The catenary system is used for supporting the 
trolley wires. The locomotives will each be equipped 
with two single-phase 250-horse-power motors. Owing 
to the narrow gage, the motors cannot be mounted 
on the car axles, but are situated above the trucks 
and connected to the wheels by means of connecting 
rods after the manner of a locomotive. 



SCIENCE. 

" Orthodontist " is the technical name of a new kind 
of dentistry. In plain English, "orthodentist" means 
"tooth-straightener." According to last accounts, 
there are about 60 of him now in America, as com- 
pared with 50,000 ordinary dentists. To the ortho- 
dentist's mind, a man who extracts a tooth in regulat- 
ing foolishly clings to old tradition. He holds that 
the properly-shaped jaw can hold all the teeth that 
grow. 

Mr. O. E. S. Phillips exhibited at the recent conver- 
sazione of the Royal Society a permanently luminous 
watch dial and military night compass. The watch 
dial is transparent (glass) and the figures are painted 
upon its upper surface. The dial is backed with a 
compound containing a minute quantity of RaBr 2 (ra- 
dium bromide), which renders it luminous, so that 
the time may be easily read in the dark. The com- 
pass is arranged upon the same principle. By means 
of a luminous disk and strip, direction may be de- 
termined at night. 

A series of ascents of kites and balloons on Lake 
Victoria was organized by the Prussian Aeronautical 
Observatory of Lindenberg in July, 1908. A register- 
ing balloon, which attained the height of 19.8 kilo- 
meters, recorded, at that altitude, a temperature of 
— 84 deg. C, a lower value than has ever been found 
at equal or even greater altitudes over Europe. The 
"isothermal layer" was entered on several occasions. 
On several occasions also an uppermost current from 
the west was found above the regular easterly current 
cf the equatorial region. 

It was shown by the N. S. W. Royal Commission 
on the Spontaneous Combustion of Coal Cargoes 
(1897), that ships whose cargoes took fire had mostly 
been loaded in summer. In view of the high sum- 
mer temperature of Newcastle, N. S. W„ this was 
only what might have been expected; but it does not 
seem to have been noticed that a similar relation 
might obtain for cargoes loaded in the temperate 
climate of the United Kingdom. Prof. Threlfall has 
made an analysis of 4,898 long-voyage shipments in 
the years 1873, 1874, and 1875 — presented to the Eng- 
lish Royal Commission of 1876 — which analysis shows 
unmistakably that it is only cargoes loaded in sum- 
mer which are liable to spontaneous combustion. 

A new process, of keeping eggs consists in placing 
them first in compressed carbon dioxide, which al- 
most completely sterilizes them, and then in a mixture 
of carbon dioxide and an inert gas (nitrogen and hy- 
drogen) at a temperature near the freezing point. 
In these conditions the micro-organisms which have 
not been destroyed cannot develop. The addition of 
the inert gas is necessary in order to prevent the 
liquefaction of the albumen, which would certainly 
occur in an atmosphere of pure carbon dioxide. Eggs 
thus treated can be kept ten months without losing 
any of their qualities. The treatment costs about 38 
cents per thousand eggs, while cold storage costs 13 
cents per thousand per month; hence if the eggs are 
kept nine or ten months, the former process will be 
much cheaper than the other. 

A French commission formed for the purpose of 
making comparative studies of the vertical and in- 
clined styles of handwriting, with regard to the health 
of school children, has unanimously reported in favor 
of the inclined style, which is asserted to be far sim- 
pler and less fatiguing than the vertical style, and 
less likely to cause spinal curvature and other evil 
results. In writing by the vertical system, the right 
arm is held in an unnatural position, which makes it 
impossible for the child to maintain a normal and 
hygienic posture. Vertical writing is performed very 
slowly and laboriously and may seriously injure chil- 
dren who are predisposed to spinal curvature and 
other deformities or to writer's cramp. The oculist 
of the commission denies that vertical writing pre- 
sents any advantage over inclined writing with re- 
spect to the prevention of short-sightedness. 

At a meeting of the horticultural society of Algeria, 
last November, a number of seedless dates of large size 
and fine flavor were shown, which had been produced 
without artificial fertilization. The date palm 
(Phwnix) is a dioecious plant, the male and female 
flowers being borne on separate trees. No seed can 
be formed unless pollen is conveyed from the male to 
the female flower by wind, insects, or human agency. 
In Algeria pollination is usually assisted by placing a 
few male flowers, with ripe pollen, among the female 
flowers. Egyptian paintings show that this method 
was practised in antiquity. Seedless fruits have often 
been produced by isolated female trees but hitherto 
these seedless dates have been imperfectly developed. 
At Nice is cultivated a species of date palm which pro- 
duces black fruit and bears abundantly every year, 
whether the flowers are fertilized or not, the seedless 
dates being equal in size and flavor to the normal fruit. 
In most species, however, the seedless dates are smaller 
and are produced less abundantly than the normal 
fruit. 
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SOM* EXPERIMENTS WITH AN OBANOE. 

BT PROP. GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE. 

Experimenters in need of chemicals may sometimes 
do without the druggist. The soil, plants, animals, 
are but chemical laboratories; in one orange, chemi- 
cals are found in such a number and of such a nature 
as to enable anyone to perform several curious ex- 
periments. Most of the readers of the Scientific 
American probably have read about or used the sym- 
pathetic ink which is obtained by merely dipping a 
pen into the juice of the fruit. The sudden appari- 
tion, on the heated paper, of the hitherto invisible 
script is one of the pretty experiments which can be 
made with orange juice. Those which the writer is 
about to describe have more to do with the ' physiolog- 
ical than with the strictly chemical properties of the 
fruit. 

Sugar and a considerable amount- of citric acid are 
found in a ripe orange. Besides the taste, a good 
proof of the presence of a true acid in orange juice 
can be had by boiling in water a few red cabbage 
leaves and then letting some orange juice fall into 
the bluish decoction. The instantaneous change from 
blue to red reveals the presence of acids even when 
taste fails. It may be a matter of surprise to many to 
learn that the strong sugar and acid flavor of orange 
juice cannot be perceived by a considerable region 
of our gustative organ. The middle anterior part of 
our tongue is as insensible to these two flavors as the 
punctum cwcum of our retina is insensible to light. 
The fact was ascertained for the first time, I believe, 
by the scientist Schreiber, who carefully fixed the 
boundaries of the insensible regions of the tongue for 
many substances, among which were sugar and citric 
acid. The accompanying drawing shows that the un- 
responsive area corresponding to sugar does not coin- 
cide everywhere with the area of insensibility for 
citric acid, but it shows at the same time the exist- 
ence of a large territory common to both. Cut a 
small piece of peeled orange. Express it slightly, so 
as to avoid the dropping and running of the juice over 
the tongue. Place it in contact with your tongue at 
nearly one inch from the tip. You will find the orange 
absolutely tasteless. Bring forward the same piece 
of orange on to the tip of the tongue, and the strong 
sugar and acid flavor instantaneously reappears. 

It cannot be said that a part only of our gustative 
organ is insensible to the taste of the essential oil 
contained in the orange peel, for it is the whole tongue 
and mouth which do not perceive it. To say this 
while everyone knows the powerful aromatic taste of 
orange peel seems foolish enough, yet it is true. That 
particular taste is not a taste but a smell, perceived 
with the nose only, and many other sensations called 
tastes have not the slightest right to such a title. 
Yet the statement that such condiments as vanilla or 
peppermint are tasteless, is sure to arouse consider- 
able opposition if you make it after dinner in a com- 
pany of laymen. Ask the most determined of your 
contradictors to leave the room for a moment, and 
meanwhile cut into small pieces some of the outer, 
yellow peel of an orange, which you place into a spoon. 
Your opponent is then requested to close hermetically 
his nose, and to enter the room. When he is near the 
table, you ask him moreover to close his eyes, and to 
eat and name the spoonful 
of food you place into his 
mouth. As long as his fin- 
gers press his nostrils, no 
amount of chewing or swal- 
lowing will enable him to 
comply with the latter re- 
quest. 

Yet it is not probable that 
any part of any plant is 
much richer in essential oil 
than the yellow epicarp of 
the orange. It is so loaded 
with the odoriferous liquid, 
that any change in its shape 
will produce tiny jets which 
spring in every direction. 
To observe these, light a 
candle and bring near it a 
piece of orange peel held be- 
tween thumb and forefinger. 
Double and press the peel, 
the yellow side facing the 
candle, as shown in the pho- 
tograph. Pretty streaks of 
fire will be seen to start from 
the candle up to several 
inches away from it. They 
are produced by the ignited 
jets of essential oil. 



SOME NEW WARSHIPS AND THEIR EQUIPMENT. 

BT PERCITAL A. HISLAH. 

During the past two months a good deal of informa- 
tion has become available concerning the naval con- 
struction of various foreign powers, and this it is pro- 




Streaks of fire drawn from an orange peel. 

posed to summarize in the following brief paper. 
The British Admiralty is still very reticent as to 
the armament of the "Neptune" (laid down in Janu- 
ary) and of the four battleships of the current year's 
programme, but it is generally understood that these 
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Some blind spots of the tongue. 

Dots define region insensible to taste of sugar; dashes, region insensible 
to citric acid, and shaded region that insensible to orange. 



five battleships will all be armed with the new 13.5- 
inch gun with which experiments have been made 
during the last twelve months. In some quarters it 
is doubted whether the gun will be in a sufficiently 
forward state to allow of its being mounted in the 
"Neptune," but its adoption in the four 1909 ships is 
regarded as certain. None of the ballistics of this 
gun has been allowed to become public, but its shell 
will weigh 1,250 pounds, or 400 pounds heavier than 
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LATEST "DREADNOUGHT" DESIGNS OF THE NAVAL POWERS. 



To prevent the drying out 
of gum Arabic, it is only necessary to place a small 
piece of camphor in the solution. The gum is not 
thereby impaired but remains adhesive to the last 
drop. Another method is to add a small addition of 
glycerine. 



the shell of the 12-inch gun which now forms the 
main armament of most battleships. Ten of these 
guns will be mounted, their disposition being shown 
in the accompanying plan. 
Much uncertainty still exists as to the armament of 



most of the German ships of the "Dreadnought" type, 
of which ten are now under construction. The Brit- 
ish Admiralty last year stated that the first four 
would carry twelve 11-inch and twelve 6.7-inch. This 
year an official (British) statement places the main 
armament at the same figure, but gives twelve 6-inch 
guns as the secondary armament. 

This has recently been confirmed by the German 
government. Much uncertainty, however, still exists as 
to the armament of the six later German "Dread- 
noughts." Fighting Ships, a usually reliable naval 
annual, states that they will have twelve 12-inch guns 
divided between four turrets. It should be noted, 
however, that although this plan is stated to have 
been obtained frcm an official model, the remark is 
added that "it is not impossible that one of the mid- 
dle turrets may be suppressed, and the ships carry 
only nine 12-inch, or even only eight." Sketch plans 
of the "Rheinland" and "Posen" (sisters to the "Nas- 
sau" and "Westfalen") and of the later ships, are 
given in the accompanying plan. 

It is now certain that the armored cruiser "Blucher" 
will carry twelve 8.2-inch guns (242-pound shell), and 
the British Admiralty credits her with a secondary 
armament of eight 5.9-inch. It is impossible to ob- 
tain any confirmation of the secondary armament, 
and those who have seen the vessel say that there is 
no provision for the mounting of such weapons. 
Twenty 24-pounders are given as the alternative. She 
will have a six-inch belt and a speed of 23.5 knots, 
with triple-expansion engines of 35,000 horse-power. 
The "Von der Tann," the first of the real German 
"Dreadnought" cruisers, which will be completed this 
year, will carry either eight or ten 11-inch guns. The 
"G" and "H" of later programmes, will carry ten guns 
of this caliber disposed as in the "Dreadnought." 
Their main belt is 7 inches thick, and their speed 
with Parsons turbines of 45,000 horse-power, 25 knots. 
The new scout-cruisers building for the German 
navy will be of 3,800 tons and will carry- fourteen 4.1- 
inch guns, the speed being 26 knots. 

The Japanese battleships "Aki" and "Satsuma," 
which were laid down in 1905, will not be completed 
before 1910. They are the first battleships to be built 
in Japanese yards, and the experience, although doubt- 
less of great value, will have been dearly bought. 
The "Satsuma" is of 19,350 tons and is armed with 
four 12-inch, twelve 10-inch, and twelve 4.7-inch guns, 
while, the "Aki," 450 tons larger, will have eight 6- 
inch instead of the 4.7's. Two new ships have just 
been laid down, the "Kawachie" at Kure on January 
18th and the "Settsu" at Yokosuka on April 1st. On 
a displacement of 20,800 tons they will carry twelve 
12-inch, ten 6-inch, and twelve 4.7-inch guns. The 
"Jiji Shimpo," a Japanese paper, gives only ten 12- 
inch, but the heavier armament is fully confirmed. 
Fighting Ships gave these vessels fourteen 12-inch, 
the end turrets containing three guns apiece, but the 
design, although produced, was abandoned. The arm- 
ored cruiser "Kasuga," by the way, has had her single 
10-inch gun replaced by two 8-inch, and now is simi- 
lar in all respects to the "Nisshin." The new 1,150- 
ton destroyer "Umikaze," built at Maidzuru, has com- 
pleted her trials successfully, easily maintaining the 
desired speed of 35 knots. Her engines are of 20,500 
horse-power (turbines). 

No new vessels have been 
commenced for the French 
navy since July of last year. 
Italy, however, has ordered 
two battleships of approxi- 
mately 20,000 tons, their 
names being "Dante Ali- 
ghieri" and "Leonardo da 
Vinci." They will have tur- 
bine engines of 30,000 horse- 
power and a speed of 22 to 
23 knots, while their arma- 
ment will consist of twelve 12- 
inch guns mounted in four 
turrets and disposed as shown 
in the illustration. The sec- 
ondary battery comprises eigh- 
teen 4.7's. Two other battle- 
ships are shortly to be order- 
ed, and while their armament 
may follow that of the ear- 
lier vessels it is also rumored 
that, in accordance with the 
proposals of Col. Vittorio 
Cuniberti, the distinguished 
naval constructor, they may 
carry eight 14-inch, guns of a 
new type. This burst of ac- 
tivity on the part of Italy is 
due to the fact that the Aus- 
trian government has recent- 
ly embarked on a four-"Dreadnought" programme, the 
vessels to carry ten 12-inch guns and to steam 23 
knots with engines of 30,000 horse-power. 
The- reconstruction of the Russian navy has at last 
(Concluded on page 59.) 
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OPENING OF THE DOWN-TOWN HUDSON TUNNELS. 

The opening to public traffic of the immense pass- 
enger station of the Hudson & Manhattan Railway, 
the terminus of the down-town pair of the Hudson 
Companies' "tubes" under the Hudson Terminal Build- 
ing, marks a further step in the expansion of this 
great inter-urban transportation system. 

When first a sub-aqueous connection between New 
York city and New Jersey was projected by Haskin 
thirty-five years ago, his scheme was by many con- 
sidered visionary; but the tributary system of tun- 
nels already completed or immediately projected, not 
to mention its possible further extensions, all the out- 
growth of the original Hudson tunnel, would have 
been beyond his wildest dreams. 

The first Hudson tunnel was commenced in 1874, 
and suffered many vicissitudes before its completion, 
passing through the hands of four different operators. 
After being abandoned for eight years, excavation was 
resumed and notable progress made by an English 
company in 1891, by methods not essentially different 
from those by which the tunnel was eventually com- 
pleted, and after extending the tunnel to 4,000 feet 
from the Jersey shaft, they abandoned the project 
Only through lack of funds. The enterprise of Mr. 
McAdoo supplied the latter, and in 1902 the New 




VIEW OF CONCOURSE, LOOSING NOBTH ON WEST SIDE. 
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FLAN OF HUDSON COMPANIES' SYSTEM AND CONNECTIONS. 



When the extension now authorized is completed, 
via stations at Sixth Avenue and 39th Street and Fifth 
Avenue and 42nd Street, to a terminal station between 
Lexington and Park Avenues, further connection will 
be made there with the Interborough subway,. Grand 
Central Station, and the Steinway tunnels to Long 
Island, in addition to the connection at 33rd Street 
with, the new Pennsylvania Station and its main line 
service to the West and South and to Long Island. 

The newly-opened twin tunnels diverge slightly as 
they leave the Jersey shore, entering New York under 
Cortlandt and Fulton Streets, between which is situ- 
ated the Hudson Terminal Building, the largest office 
building in the" world, accommodating twenty-five thou- 
sand persons and carrying in its thirty-nine elevators 
between thirty and forty thousand passengers a day. 

Inclosed in the eight-foot thick solid concrete foun- 
dation of this building, 75 feet deep, 180 feet wide, 
and 420 feet long, is the three-story station just 
opened. Inclined planes, stairways, and elevators lead 
from the street level to the "concourse," a handsome 
apartment, brilliantly lighted, with vaulted roof, fin- 
ished in white glazed tiles, relieved with terra cotta, 
containing waiting rooms, telegraph and telephone 
rooms, the ticket offices of three New Jersey railroads, 
restaurant, barber shop, and all the conveniences of 
a large railway station. 

Special provision has been made for women in the 
way of rest and recreation rooms with uniformed 
maids in attendance, and it is suggested that shop- 
pers arriving from the Jersey suburbs may do all 
their shopping without leaving the building. Leading 
retail stores in all lines have taken space in the con- 
course, and an elaborate system is provided for the 
ordering of goods from up-town by telephone, parcels 
being received at a special department and kept till 
called for by home-going husbands from down town 
in the evening. 

The color scheme of the concourse is white and green, 
all the iron and wood work being of the latter color, 
which is restful and refreshing to the eye. The only 
defect is a somewhat excessive display of advertise- 
ments, which, in order to serve its purpose in catch- 
(Concluded on page 59.) 



York & New Jersey Railroad Company took up the 
■work under the direction of Mr. C. M. Jacobs, who had 
done remarkable pioneer work of the same sort in 
the East River gas tunnel, and in March, 1905, success- 
fully drove into the New York workings the northern 
of the pair of tubes into which the original single 
tunnel had been divided. The actual completion of 
a traversible roadway under the Hudson, the long 
anticipation and many failures of which had made in- 
vestors skeptical, greatly facilitated the financing, of 
an expanded project. Alliance was made between 
the New York, and New Jersey Railroad Company 
and the Hudson & Manhattan Railway, which had al- 
ready projected tunnels from the Pennsylvania station 
in Jersey City and Cortlandt Street, and connecting 
lines along the Jersey shore and terminal extensions 
in New York were planned, which are best understood 
by reference to the accompanying map. A complete 
history of the system and description of its methods 
of excavation, fully illustrated, was given in our 
Supplement of February 29th, 1908. 

It is the last-mentioned pair of tubes from Jersey 
City to Cortlandt Street that have now been opened to 
the public, providing, as will be seen from the map, 
direct communication from the heart of the financial 
district to the Pennsylvania, Erie, and Lackawanna 
railroads, while passengers from New Jersey will also 
be able to step directly into trains of the Interborough 
subway for uptown Manhattan and the Bronx or 
Brooklyn. 




TRAIN LEVEL AT HUDSON TERMINAL, LOOSING NORTH ON WEST SIDE. 
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THE THIBD HONORABLE MENTION ES8AT IN THE 
FOTTBTH DIMENSION COMPETITION. 

BT "CHARLES HENRY SMITH '* (CARL A. RICHMOND, CHICAGO, ILL.) 

fit was one of the conditions of the Fourth Dimension Competition 
that the editor of the Scientific American reserved the right to publish 
those essays which were considered worthy of honorable mention. In 
accordance with that condition, the essay which in the opinion of the 
judges. Profs. S. A. Mitchell and H. P. Manning, was deemed worthy of 
third place in the honorable mention class is here printed.— Ed.] 

A colony of bees housed in a hive with glass walls 
so that their every movement can be observed affords 
a very instructive lesson in natural history. Such a 
glass hive may also serve as a helpful illustration in 
a consideration of the fourth dimension. Let us 
imagine a hive with its floor and roof of horizontal 
glass plates brought so close together that there is 
barely room for the bees to move about between them, 
and, for the purpose of our illustration, let us endow 
the bees with the intelligence of men. To these bees, 
so confine*, forward and backward, right and left, 
would be familiar ideas and their world would be 
one of two dimensions only. Debarred from upward 
and downward movement by the closeness of the glass 
plates, the words "up" and "down" would be mean- 
ingless to them because there would be no experience 
upon which to base these ideas. Imperfect as is the 
illustration, it suggests the conception of a world of 
only two dimensions, length and breadth. 

Plane geometry is a science which deals with such 
figures as triangles, squares, and circles. It is inter- 
esting to know that it originated in Egypt where it 
was developed to facilitate the measurement of land. 
This origin of the science gave rise to the name 
geometry, which means earth measurement. Long 
subsequent to the era of its Egyptian development the 
science was extended under the name of solid geom- 
etry to a study of such figures as spheres, cubes, and 
cones. 

The bees in the glass hive could move around a 
square, could make triangles and circles, and to them 
plane geometry would be a practical science; but with 
their ignorance of an up-and-down direction, a cube 
or sphere would be inconceivable, and a third dimen- 
sion would appear to them as absurd and unthinkable 
as a fourth dimension does to us. Suppose we lay 
two pencils on the table so as to cross one another 
at a right angle and then hold a third pencil so as 
to form right angles with the other two. While this 
is obviously a possible thing for us to do, it would 
be impossible for the bees with their ignorance of 
the dimension of height. They could, of course, have 
two slender pencils in their hive at a right angle to 
one another, but they could not have a third pencil 
at right angles to both of the first two. We may look 
upon the two pencils as representing the two dimen- 
sions of the world of the bees, and the three pencils 
as representing the three dimensions of our world. 
Suppose, further, that some one tells us to hold a 
fourth pencil at right angles with the other three. 
In our field of experience we can find no place for it, 
just as the bees could find no place in their field of 
experience for the third pencil. This fourth pencil 
represents the so-called fourth dimension. Although 
it is impossible for us to place it, the illustration of 
the relation of the bees to the third pencil or dimen- 
sion teaches us that the limitations of experience 
ought not to be deemed conclusive as to how many 
dimensions space may have. 

It is a matter of pure speculation as to whether 
there is such a thing as a fourth dimension, whether 
there are beings of intelligence to whom phenomena 
are manifested in the form of four dimensions. It is 
by no means the attitude of mathematicians to in- 
stantly recoil from the suggestion, but they are pleased 
to go ahead and study as accurately as possible under 
the necessary limitations what may be the properties 
of a space of four dimensions, if there is any such 
thing. The fundamental guiding principle of their 
investigation is this: Whatever they find to be the 
relations of geometry of two dimensions to geometry 
of three dimensions, they assume that there are simi- 
lar or analogous relations between geometry of three 
dimensions and geometry of four dimensions. As the 
circle is to the sphere, so is the sphere to some un- 
known body, which may have its existence in space 
of four dimensions. As the square is to the cube so 
is the cube to a figure . in space of four dimensions 
which we may call the "cuboid." 

Of course the fourth dimension is intangible. Mathe- 
maticians do not ask us to imagine a fourth dimen- 
sion, much less do they ask us to believe in it. It is 
not to be supposed that the most skilled Btudent in 
this subject has a mental picture of four-dimensional 
space. Nevertheless, the properties and relations of 
figures existing in four-dimensional space may be 
investigated and stated. 

Algebra is the science of numbers. It is a very 
efficient aid in the study of geometry. Algebra deals 
largely with equations such as 1}= 12, which means 
that x and y are two variable numbers that, multi- 
plied together, give 12, as for example, 3 and 4 or 
5 and 2 2/5. All the simpler figures of geometry such 
as the straight line and the circle may be represented 



by equations ; in other words, the equations are con- 
densed descriptions of the respective geometrical fig- 
ures, somewhat as a score-card is a condensed de- 
scription of a base-ball game. Mathematicians have 
learned that the properties of geometrical figures can 
be studied far more readily by means of their equa- 
tions than by means of the figures .themselves. A 
mathematician who understands this mode of study 
can look at the equation of a curve and tell all sorts 
of interesting and useful, properties of it without ever 
seeing the curve itself — indeed, without even having 
any mental picture of what the form of the curve 
may be. 




Top view of a glass cube as seen with one eye : a 
three-dimensional figure appearing in one plane. 

Without going into detail, it may be stated that one 
equation with two variable numbers represents a 
plane figure, thus x* + y 7 = 15 represents a circle. 
One equation with three variable numbers represents 
a figure in space, thus x 2 + y 2 — z 1 = represents 
a cone. What does one equation with four variable 
numbers represent, say, for example, x' + y 2 + z* + 
10':= 20? By analogy, we should say a figure in space 
of four dimensions. Although we cannot imagine such 
a thing, we can pursue our analogies and study this 
unreal figure by means of its equation, and thus we 
can deduce many of its properties. The difference is 
simply this: whereas, when we study the equation 
of a cone, we can always turn to the real cone and 
interpret our results thereon, when we study an equa- 
tion of a four-dimensional figure we have to be satis- 
fied without such an interpretation. In other words, 
although our geometry halts with three dimensions 
our algebra marches on to any number of dimen- 
sions and is a stimulus to imagine a geometry of 
more than three dimensions. 

We will now outline briefly a way in which algebra 
may help to give a person some faint notion of a 
figure having four dimensions. It is somewhat com- 
mon to study a figure having three dimensions by 
means of equally spaced parallel sections thereof. For 
example, if the microscopist wants to study the shape 
and structure of a germ cell, he slices off exceedingly 
thin sections and arranges them in succession on a 
glass slide. Then by looking at these sections in suc- 
cession he can form -an idea of the solid structure of 




Analogous view of a " cuboid " of four dimensions 
appearing as a figure of three dimensions. 

the germ cell. Mathematicians have rules by which 
such sections of a solid figure may be constructed by 
means of equations. They start with an equation 
which represents a solid body, for example, x 2 + y 2 + 
z* = 9 representing a sphere, and they perform certain 
operations by which they get a series of resulting 
equations that represent the successive sections of the 
solid body. It remains, then, merely to draw pictures 
of the sections from the data afforded by the result- 
ing equations. By looking at all these pictures, a 
person may get a fair idea of the shape of the original 
solid. In the case of a sphere the sections are circles 



of varying size. As we have already stated, an equa- 
tion having four variable numbers, should by analogy 
represent a figure in space of four dimensions. Sup- 
pose we have such an equation, as x 2 + y 2 + z 2 + w 2 
= 20. We can apply the same rules and perform the 
same operations to get sections of the figure repre- 
sented by this equation. Curiously but consistently, 
these sections come out as solid figures. From the 
data afforded by the resulting equations, the mathe- 
matician can model these solid figures in clay and 
lay them in a row on the table before him. Just as 
the microscopist looks at the series of sections on his 
slide to get an idea of the solid structure of the germ 
cell, so the mathematician can look at the series of 
clay models before him and possibly feel that he has 
some idea of the nature of the four-dimensional fig- 
ure represented by the equation with which he started. 

Thus we see how the fourth dimension may be 
studied by means of the equations which algebra fur- 
nishes. There is another bolder way. We have seen 
that we can hold three pencils so that each one of 
them will make a right angle with each of the others. 
Instead of saying that it is absurd to suppose that a 
fourth pencil can' be held in a position so as to form 
right angles with each of the first three pencils, let 
us assume that it can be done. Without any further 
assumptions a complete geometry of four dimensions 
can be built up by pure reasoning. Many of its con- 
clusions are no more obvious to the senses than is 
the fundamental assumption with which it starts. 
Still that is the only assumption; all else may be 
deduced from that one assumption and from the prin- 
ciples of our well-known plane and solid geometry. 

An illustration of a special method in the study of 
space of four dimensions may serve to show how 
mathematicians reason about such things without be- 
ing able actually to imagine them. We proceed by 
ascertaining the relations between two dimensions and 
three dimensions, and then establishing these rela- 
tions by analogy between three dimensions and four 
dimensions. Suppose we have a glass cube resting 
on the table before us and we close one eye and look 
straight down upon it with the open eye. Its appear- 
ance will be as shown in the accompanying drawing. 
This drawing is really a plane figure, of two dimen- 
sions, and it might have been produced in the follow- 
ing manner; namely, by drawing one square inside 
of another and then drawing lines connecting the cor- 
responding corners. All this could be done without any 
thought of three dimensions. The bees in the glass 
hive could draw such a figure as the one here on the 
paper before us. Nevertheless, on this figure many of 
the properties of the cube can be studied. By count- 
ing the four-sided figures (ABCD, EFGH, AEFB, 
BFGC, COHD, DHEA), which we find to be six, we 
learn how many faces the cube has. By counting the 
corner points, which are eight, we learn how many 
corners the cube has. By counting the lines, which 
are twelve, we learn how many edges the cube has. 
Just as starting with the squares we are able to get a 
two dimensional figure, which, for the purposes of 
investigation, may be taken as representing the cube, 
may it not be possible that starting with cubes we 
can get a three-dimensional figure which shall repre- 
sent the four-dimensional figure which we call the 
cuboid? Just as we drew a smaller square inside 
of a larger one, so we should think of a smaller cube 
inside of a larger cube, and just as we drew lines 
joining the corresponding corners in the case of the 
squares, so we should make planes joining corre- 
sponding edges in the case of the cubes. The figure 
so formed is somewhat imperfectly pictured in the 
accompanying drawing, and for the sake of clearness, 
let us suppose we have such a solid glass figure before 
us. In the case of the squares, to find from them how 
many square faces the cube has, we counted the big 
outer square, the small inner square and the four sur- 
rounding figures and got six as the result. So in the 
case of the cubes, to find from them how many cube 
faces the cuboid has, we count the big outer cube, the 
small inner cube and the six surrounding solid bodies 
and thus get eight as the result; this indicates that 
the cuboid has eight cube faces. A further study of 
this representative figure discovers that the cuboid has 
24 plane square faces, 32 edges and 16 corner points. 
This shows how we can get a representation of a four- 
dimensional body, and on this representation we can 
study its properties. There are many considerations 
which we have not space to present which confirm the 
accuracy of the deductions that have just been stated. 

What is the use of such generalities, abstractions 
and speculations? About the same as to know whether 
the earth goes around the sun or the sun goes around 
the earth. Space is as properly an object of scientific 
study as are planets or geological strata. Moreover, 
the study of these fundamental things in geometry 
throws light on the nature of our own mental equip- 
ment. We learn better what is the nature of reason- 
ing, processes and how knowledge is built up from 
simpler and more fundamental elements. Such specu- 
lations sometimes lead to very useful results. 

If you hold 5 marbles in your hand and are told to 
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take away 8 of them, this suggestion seems as un- 
thinkable as the suggestion of a fourth dimension. 
But when men chose to represent by — 3 the result of 
subtracting 8 from 5, instead of simply saying it was 
impossible, then the foundation was laid for the enor- 
mously useful science of Algebra. 

The assumption of a fourth dimension has not as 
yet led to any noteworthy useful results, but it is by 
no means impossible that the science of four-dimen- 
sional geometry may come to have useful applications. 
It has been suggested by Prof. Karl Pearson that an 
atom may be a plaee where ether is flowing into our 
space from a space of four dimensions. It can be 
shown mathematically that this would explain many 
of the phenomena of matter. At the present stage, the 
suggestion is regarded, even by its author, as merely 
fanciful, though it is not as fanciful as the proposi- 
tion of the German spiritualists who regard the fourth 
dimension as the abode of their disembodied spirits. 

m « ■ > m 

SOME NEW WABSHIFS AND THEIR EQUIPMENT. 
(Concluded from page 56.) 
been entered upon seriously, and four battleships were 
laid down simultaneously in Baltic^ yards on June 
16th. The "Sevastopol" and "Petropavlovsk" are 
building at the Baltic works and the "Poltava" and 
"Gangut" at the new Admiralty yard, the English firm 
of John Brown & Co. being in charge of the work. 
On a displacement of 23,000 tons they will carry 
twelve 12-inch guns, arranged as shown, as well as 
sixteen 4.7's and four torpedo tubes. The speed will 
be 24 knots and the horse-power 42,000, which is very 
high for battleships. Meanwhile four other battle- 
ships which were laid down in 1903 — the "Imperator 
Pavel" and the "Andrei Pervozvanni" in the Baltic 
and the "Ioann Zlatoust" and "Evstafi" in the Black 
Sea — are still incomplete. 

It is only four years since the first all-big-gun ship 
was laid down; but the following table will show how 
completely the idea has seized upon the naval powers. 
It shows the number of battleships of this type com- 
pleted, under construction, or to be laid down this 
year: 

TABLE SHOWING TOTAL GUN POWER OP "DREADNOUGHTS." 
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We also present a table which analyzes these ves- 
sels according to their main armament. It will be 
seen that, but for her four ships of this year's pro- 
gramme, British designs would "put up a poor show." 

: -» 

Battleships. Cruisers. 

Great Britain 12* 4 

Germany 10 3 

United States 8 

Austria 4 

Italy 4 

Russia 4 

Brazil 8 

Spain 3t 

China. St (projected) 

Japan 2 

Chili.... 2 (projected) 

Argentine 2 

67 7 

♦Besides four "provisional "ships, t Eight 12-inch. * 15,000 tons. 
Query "Dreadnought" type. 



OPENING OF THE DOWN-TOWN HUDSON TUNNELS. 

{Concluded from page 57.) 

ing the eye, must afford a contrast generally garish 

and out of harmony with the otherwise excellent and 

subdued decoration. 

This is doubtless a considerable source of income, 
difficult to forego in these commercial days; but con- 
sidering, the dignity and lack of ostentation with 
which the Hudson Companies have carried out both 
delicate negotiations and difficult engineering feats, 
considering also the immense profits likely to accrue 
from their undertakings, one might have hoped that 
they would omit this rather cheapening feature. 

Stairways lead down from the concourse to the five 
platforms below, at each of which in rotation, separ- 
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ated by only 1% minutes during "rush" hours, trains 
arrive by the southern and depart by the northern 
tube, there being no switching, and everything tend- 
ing to the most rapid handling of traffic. Each train 
discharges its passengers upon the platform on one 
side of it and receives its new load from the platform 
at the other side, an arrangement which entirely sep- 
arates incoming from outgoing passengers. 

Again, below the rail level are extensive baggage 
and store rooms, and a subsidiary power station, mak- 
ing the Hudson Terminal Building a veritable city 
in itself, with clubs at the top, multitudinous business 
offices in between, a post office, telegraph office, and 
numerous shops below, and a railway station and 
power station in the basement, all inclosed within four 
walls. 



THE SCIENTIFIC WORK OF THE LATE PROF. SIMON 
NEWCOMB. 

Prof. Simon Newcomb died on July 11th in Wash- 
ington at the age of 74. His death has removed not 
only the most distinguished astronomer that America 
ever produced, but a man who is honored the world 
over for his monumental scientific achievements. 

All Newcomb's work followed up with rare persever- 
ance has constantly tended to this ideal end: First, 
to arrive at a more exact knowledge of the magnitudes 
serving as points of reference and then to establish 
the theory not only of all the planets but also of their 
satellites on a system of constants as precise as mod- 
ern observations permit. 

Shortly after he graduated from the Lawrence 
Scientific School at Cambridge, he began the first 
important problem with which his name is asso- 
ciated, namely, the motions and orbits of the asteroids 
which revolve about the sun between Mars and Jupi- 
ter. It was once thought that perhaps these numer- 
ous bodies might be fragments of a large planet which 
had been shattered by explosion or collision. Were 
this true, the orbits would pass through the point at 
which the explosion occurred. As more and more 
asteroids were discovered, the coincidences of orbits 
became less marked. Still the theory was adhered to, 
because it was thought possible that the attraction 
of the larger planets might have caused perturbations. 
In order to decide for or against the theory, it was 
necessary to discover general formula? by which the 
positions of the orbits could be determined at any time 
in the past, so that it could be ascertained whether or 
not the orbits ever did pass through a common point 
of explosion, in which case it would be possible to 
give an approximate date for the catastrophe. As a 
result of Newcomb's painstaking investigation, he con- 
cluded that the orbits had never passed through any 
point of common intersection. Later investigations 
based on Newcomb's work have shown that the hypo- 
thetical cataclysm never occurred, and that the aster- 
oids probably always existed as minor planets. The 
paper which Newcomb read on the subject at the 
Springfield meeting of the American Association for 
the Advancement of Science in 1859 was the first that 
brought him into prominence — a young man of but 
twenty-four. 

When Newcomb commenced his work at the Naval 
Observatory in 1861, the problems of the moon's mo- 
tion had attracted astronomical attention. The most 
perfect lunar tables at the time were those of Han- 
sen. Hansen had only a single assistant and 
could not, therefore, make the great number of ob- 
servations required in the case of a body moving so 
rapidly as the moon. For a year or two Newcomb's 
observations showed that the moon seemed to be fall- 
ing a little behind her predicted motion. This soon 
ceased, however, and she gradually forged ahead in 
a most remarkable way. In five or six years it was 
apparent that this acceleration was becoming perman- 
ent. Astronomers were puzzled to account for the 
phenomenon. For half a century the moon had ap- 
parently been running ahead and had then relaxed 
her speed so far as to fall behind again. Hansen had 
suggested that the planet Venus might be responsible 
for these inequalities. He showed that for 130 years 
the moon would thus be made to run ahead and for 
130 years to fall behind. For 100 years the moon 
seemed to have followed Hansen's theory. Yet New- 
comb found that the moon was deviating. To ascertain 
whether or not Hansen's tables represented the motion 
of the moon perfectly since 1750, as astronomers sup- 
posed, Newcomb undertook an examination of the occul- 
tations of the moon with bright stars. It was iot 
until the telescope had been introduced and used for 
finding the altitude of a heavenly body and not until 
the pendulum had been invented by Huyghens that 
the time of an occultation could be fixed with the re- 
quired exactness — a task first systematically performed 
by French astronomers of the eighteenth century. 
Newcomb suspected that some accurate observations had 
been made before their time, which he might use in 
checking up Hansen's tables. He found that a few 
such observations had actually been made between 
1660 and 1700 and discovered to his surprise that Han- 
sen's tables were evidently much in error. But to de- 



59 



termine the cause of the errors was impossible with- 
out more observations. Newcomb planned a thorough 
search of the old records of Europe. On the occasion 
of the solar eclipse of 1870, he was sent abroad to 
observe the phenomenon for the Naval Observatory. 
He seized the opportunity to go to Paris and consult 
the old records of the observatory there. After a 
search he found that the very observations he wanted 
had been made in great number by the Paris astrono- 
mers, both at the observatory and at other points in 
the city. Three or four years were spent in making 
calculations on the basis of these Parisian researches, 
when it was found that seventy-five years were added 
in a single step to the period during which the his- 
tory of the moon's motions could be written. Before 
Newcomb's work this history was supposed to com- 
mence with the observations of Bradley at Greenwich, 
about 1750. Now it was extended back to 1665, and 
with a less degree of accuracy farther still. Hansen's 
tables were found to deviate from the truth in 1675 
and subsequent years to a surprising extent. But the 
cause of the deviation is not entirely unfolded even 
now. 

In 1877 Newcomb took charge of the Naval Almanac 
Office. He thoroughly reorganized the office and placed 
it upon a more scientific footing. He mapped out a 
programme of work which involved a discussion of 
all the observations of value on the positions of the 
sun, moon, and planets, and incidentally on the bright 
fixed stars, made at the leading observatories of the 
world since 1750 — a programme which involved a repe- 
tition, in the space of ten or fifteen years, of an im- 
portant part of the world's work in astronomy for 
more than a century past. It was impossible to 
carry out this plan in all its completeness, so that 
Newcomb was obliged to confine himself to a correc- 
tion of the reductions already made 'and published. 
For all that, the task was one which, in magnitude, 
probably exceeded any ever before attempted by any 
astronomer. The number of meridians observed on 
the sun, Mercury, Venus, and Mars alone numbered 
62,030. Still other branches of the Nautical Alma- 
nac Office work involved the computation of formulae 
for the perturbation of the various planets by one an- 
other. 

Important among the troublesome problems with 
which Newcomb had to deal while in charge of the 
Nautical Almanac was that of universal time. There 
was a day when every railroad had its own meridians 
by the time of which its trains were run, which had 
to be changed here and there in the case of the great 
trunk lines and which seldom agreed with the local 
time of a place. The passenger was constantly liable 
to miss a train, a connection, or an engagement by 
the doubt and confusion thus arising. All this was 
remedied in 1883 by the adoption of our present sys- 
tem of standard times of four different meridians, the 
introduction of which was one of the great reforms 
of our generation with which Newcomb's name is as- 
sociated. When the change was made,- Newcomb was 
in favor of using Washington time as a standard, in- 
stead of Greenwich. But those who were pressing the 
measure thought it advisable to have a system for the" 
whole world, and for this purpose the meridian of 
Greenwich was the natural one. 

By 1894 Newcomb had succeeded in bringing so much 
of his work as pertained to the reduction of the ob- 
servations and determination of the elements of the 
planets to a conclusion. So far as the general planets 
were concerned, it remained only to construct the 
necessary tables which, however, involved several 
years' work. Before Newcomb's time, the confusion 
which' pervaded the whole system of exact astronomy, 
arising from the disclosures of the fundamental data 
employed by the astronomers of the various countries 
and various institutions in their work, was such that 
it was rather exceptional to base any astronomical 
result on entirely homogeneous and consistent data. 
To remedy this state of things and to start the exact 
astronomy of the twentieth century on one basis for 
the whole world, was one of the plans which New- 
comb had mapped out for himself when he took charge 
of the Nautical Almanac Office. Dr. N. W. Downing, 
superintendent of the British Nautical Almanac, was 
animated by the same motive. He had especially in 
view the avoidance of- duplicate work which arose 
from the same computations being made in different 
countries for the same result. The field of astron- 
omy is so vast and the quantity of work required to be 
done so far beyond the power of any one nation that a 
combination to avoid all such waste was extremely 
desirable. When Newcomb published his prelimi- 
nary results in 1895, Downing took the initiative 
in putting the idea into effect by proposing an inter- 
national conference of the directors of the four lead- 
ing ephemerides to agree upon a uniform system of 
data for all computations pertaining to the fixed stars. 
This conference was held in Paris in May, 1896. 

In 1902, when the Carnegie Institution was organ- 
ized, it niade a grant to supply Newcomb with com- 
puting assistants and other facilities necessary for 
the completion p"f his study of the moon's motions. 
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THE DISINFECTION OF SCHOOL BOOKS. 

BY JACQUES BOY EK. 

Although our age prides itself on obeying all the 
laws of hygiene, many of the administrative regula- 
tions which are actually in force directly violate these 
laws. In the primary schools of France, the books 
pass annually from one pupil to another, without any 
attempt being made to prevent the propagation of 
contagious diseases in this way. Now, despite the 
good wishes and efforts of the 
teachers, the personal cleanliness of 
the pupil is not always above suspi- 
cion. The children often come to 
school with soiled garments, dirty 
faces, and greasy hands. Even if 
the morning ablutions have not 
been entirely neglected, the little 
ones may carry with them the 
germs of tuberculosis, scarlet fever, 
whooping cough, smallpox, or 
other diseases. The teachers' in- 
junction not to wet the fingers in 
turning the leaves of books is uni- 
versally disregarded. 

At Montreuil, near Paris, a 
method of disinfecting school- 
books, which should almost entire- 
ly prevent the dissemination of 
disease, has recently been intro- 
duced; but before we describe this 
system, let us cite, a few typical 
instances of the propagation of dis- 
eases by books and papers. 

The following case was reported 
to the Academy of Medicine by Dr. 
Josias. A lady residing with her 
daughter in a Breton village, which 
was entirely free from scarlet 
fever, received a letter from the 
child's governess, who was then traveling in Ger- 
many. The governess wrote that she had had an at- 
tack of scarlet fever, but was now convalescent and 
had just entered the period of desquamation. A few 
days later, the mother and daughter contracted scar- 
let fever. The mother died, and the daughter barely 
escaped with her life. 

Brouardel records the propagation of an epidemic 
of tuberculosis among the clerks of the archives of 
Kharkof (Russia). One of the clerks, who was in the 
second stage of tuberculosis, was in the habit of wet- 
ting his finger in his mouth in turning over the pages 
of the registers which he had to consult. French army 
surgeons have found disease germs in the records of 
numerous hospitals; and Dr. Knop, of New York, in 
his work on the "Tuberculous Infection of Books," 
cites the case of twenty clerks of the health depart- 
ment of Lansing, Mich., who became victims of tuber- 
culosis as a result of handling books infected by one 



of their colleagues. It has been shown by numerous 
experiments that cultures of microbes spread on paper 
show a resistance which varies greatly with the spe- 
cies of microbes. The cholera vibrio becomes inert 
in 48 hours, the germ of diphtheria in 28 days, the 
bacillus of Eberth in 40 days, and Koch's bacillus in 
130 days. 

Various methods of disinfecting books have been in- 
vented. The most effective method would be the total 




Fig. 4.— Agitating the felt saturated with formic aldehyde. 

destruction of the books, but this is too radical to be 
employed except in rare emergencies. In some Eng- 
lish and Scotch cities, the public libraries receive 
daily, from the health bureaus, the names and ad- 
dresses of. all cases of infectious disease. If it is 
found that any books have circulated in infected 
houses, these books are disinfected or, in some cases, 
destroyed. This system is used in Bradford and Birk- 
enhead. In London, where the density of population 
would greatly complicate the problem, no books are 
loaned. 

In France, Dr. Lop proposed, several years ago, to 
disinfect the books of the primary schools every sum- 
mer; also to disinfect the books, notebooks, and 
clothes of every pupil attacked by a contagious dis- 
ease. But how can a book be disinfected without dam- 
aging it? Krauz recommends exposure to high-pres- 
sure steam for 40 minutes. The condition of the 
binding and the pages after such treatment may be 



left to the reader's imagination. The original pro- 
cess of Berlioz and Championniere does not seem much 
better. This process consists in subjecting the objects 
to the vapor of formic and ethylic aldehydes in an 
even heated to about 200 deg. F. This treatment, con- 
tinued for two hours, completely destroys the most 
virulent germs (tuberculosis, diphtheria, coli bacillus, 
etc.) placed on the edges, or even in the center of the 
volumes. For example, a large volume of 1,300 pages 
was selected for experiment. One 
of the middle pages was saturated 
with pus, and another was soiled 
with fecal matter. A portion of 
each of these pages was torn off 
for use as a control. The volume 
was then placed in the disinfecting 
oven, and heated for two hours and 
fifteen minutes to about 180 deg. 
F. Experiments in producing cul- 
tures with the soiled parts gave 
entirely negative results. Unfor- 
tunately, the treatment slightly in- 
jured both paper and binding. 
Marsoulan has recently improved 
this method by the invention of the 
simple apparatus which is now in 
use at Montreuil, in the workshops 
where diseased persons and crip- 
ples are employed. In the im- 
proved process, the books first go 
through the beater. This machine 
is a long box connected at one end 
to an ordinary stove, and provided 
at the other end with a door 
through which open racks contain- 
ing the books are introduced. In- 
side the box wooden rods are 
caused to rise and fall, alternately, 
by cams placed on a cylinder which 
is turned by a crank. A ventilating fan and a sliding 
drawer complete this apparatus, which is mounted on 
trestles. When the crank is turned, the rods strike 
the covers of the books and dislodge the dust. The 
heavy dust falls into the drawer upon a mass of saw- 
dust, saturated with a powerful disinfectant, while 
the lighter dust, carried off by the air current, is con- 
sumed in the stove. After this treatment, the books 
are suspended singly by pincers from a series of open 
metal racks, the covers of the book being bent back. 
Thus the pages are freely separated, and give easy 
access to the antiseptic vapor. These racks are 
mounted on rails, on which they are run into the dis- 
infecting oven. Each of the three ovens employed at 
Montreuil accommodates two racks of books. The 
ovens are sheet-iron boxes, hermetically closed. Two 
sides of the box can be raised by cranks to admit the 
book racks. In the center of the oven is a vessel 
filled with a solution of formic aldehyde, into which 





Fig. 2.— The disinfecting ovens. 




Fig. 1.— Sliding the rack of books into the disinfecting oven. 



Fig. 8.— The beating machine, which frees the books from dust. 
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dips a strip of felt, which can be moved up and down 
from the outside of the oven. The ovens are heated, 
by steam pipes placed below them, to 122 deg. F. 
The irritating vapor of formic aldehyde makes its 
escape through a pipe at the top of each oven. The 
operation of disinfection is simple. The vessel is filled 
with formic aldehyde, and the racks' laden with books 
are pushed into the ovens, which are then closed and 
heated to the required temperature for a few hours. 
After the heating is stopped, the volumes are allowed 
to remain in the ovens until the next day, when they 
are found to be entirely aseptic. This improved pro- 
cess of disinfection does not injure either paper or 
cardboard. It is very efficacious, as has been proved 
by the experiments of Dr. Miquel, and it is also very 
cheap, costing only about one-half cent per volume. 
The Municipal Council will shortly be asked to estab- 
lish new disinfecting plants at various points around 
Paris, in order to extend the system to all the school 
libraries of the Department of the Seine. Several for- 
eign cities are about to follow this example. 

».».*. 

AN AMERICAN FARMOBILE. 

BY PRANK C. PERKINS. 

The accompanying illustration shows an American 
gasoline plow tractor in service. The machine is 
operated with a cable, but the plow is not drawn 
along wholly by traction. Two cable drums are pro- 
vided, each having five grooves to fit the cable. The 
eable is coiled around the drums five times and then 
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road or the hauling of wagons or machinery across 
the farm. 
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buildings, railway stations, etc. About twenty or thirty 
plants are installed in India. 



A New Kind of Illuminating Gas. 

What is known as the De Laitte system of lighting 
houses with gas has attracted not a little attention in 
Europe. Private electric light, coal, or kerosene gas 
plants, because of their very large initial cost, cannot 
always be installed. Since gasoline has come into 
fairly common use and is obtainable almost every- 
where, a French inventor, M. Benoit de Laitte, has 
devised a method of generating gas from gasoline. 
When gasoline vapor is passed into pipes having a 
temperature lower than that at which the evaporation 
is accomplished, some of the gasoline will recondense 
into liquid form. Because the supply piping is under- 
ground and exposed to low temperature in winter, not 
a little trouble is thus caused. De Laitte has devised 
a carbureter which is intended completely to vaporize 
gasoline in very cold' weather without the application 
of heat. In it the temperature of evaporation falls as 
low as, — 17 deg. Fahr., which is far below the lowest 
winter temperature in most civilized countries. For 
this reason condensation is practically impossible. 

It has been found that air will absorb variable pro- 
portions of gasoline, depending upon the humidity of 
the atmosphere. To overcome this objection, De Laitte 
extracts all the moisture from the air, which is care- 
fully kept from contact with water, and thus the air 
on carburetion is perfectly dry. Hence a uniform gas 



The Current Supplement. 

The current Supplement, No. 1751, opens with aH 
interesting article by the English correspondent of 
the Scientific American on a new type of transporter 
for handling meat at Buenos .Aires. The length of 
•life of a motor boat and engine is so dependent upon 
proper care, that it will pay every owner of such a 
craft to understand thoroughly the vital points to be 
remembered, and to see to it personally that the boat 
and power plant are kept in good condition. Mr. 
Harold Whiting Slauson gives the necessary informa- 
tion in an article entitled "The Care and Operation of 
a Small Motor Boat." An automatic device for secur- 
ing the profile of the ground, such as is needed for 
railroad work, is described by the Paris correspondent 
of the Scientific American. A graphic comparison 
of steam and gas engines as power producers is pre- 
sented. James Ferguson's famous mechanical paradox 
is described — a device which consisted of three geared 
wheels that performed rather remarkable revolutions 
because the number of teeth in the three wheels were 
not the same. T. C. Bridges writes on Martyrs to 
Science. The future of the earth is discussed in an 
article by Abbe Mor'eux, in which he points out that 
our earth may be changing its shape. S. Leonard 
Bastin writes interestingly on the mimicry of plants. 
G. Devaulay contributes a most instructive article on 
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projects from the side of the machine. The harder 
the pull on the machine the tighter the grip' of the 
eable on the drums. Still, there is no friction be- 
cause the cable fits the groove, and because the trac- 
tion wheels and the cable are geared together, so 
that all the tractive effort and the balance of the load 
fall on the cable. 

When a soft spot is encountered or sand interferes 
the wheels will slip a little, and the cable will take 
up the load. In other words, the traction wheel is 
geared about 10 per cent faster than the cable drums, 
thus causing the traction wheels always to slip a lit- 
tle on the ground on a hard pull. In a field demon- 
stration the cable clutch was thrown out and the ma- 
chine started, but it could not move from its own 
tracks. It stood and dug' a hole 15 or 18 inches deep. 
The cable was then thrown in by the clutch and the 
tractor moved on. The machine is capable of pulling 
ten plows at a weight of about 8,500 pounds. 

When the tractor is run to the end of the field the 
cable is uncoupled at the front of the machine and 
the rear. The machine and plows are then turned 
around, and the front end of the machine is coupled 
to the cable. 

In using the machine it is necessary to stake off 
a strip of land about 200 to 300 feet wide and to 
string a cross cable at both ends of the field with a 
single snatch block running upon it. 

It • is stated that in some instances as much as a 
mile of cable is used. By shifting the large bevel 
gear the pinion is disengaged, so that the machine 
may be used for threshing or general farm work. 

The tractor has three speeds, 1%, 2%, and 3% miles 
per hour. The 3V^mile speed is for traction on the 



is produced without the possibility of variation. 

The principle of the De Laitte process consists in 
the fact that a measured quantity of gasoline is con- 
verted into vapor by a measured quantity of air passed 
in a brisk current over a large surface of gasoline. 
The particular part of the apparatus in which this is 
accomplished is the carbureter. The current of air is 
produced by means of a drum, which induces a certain 
fixed quantity of air for each revolution, and this 
movement is obtained by a gear in such a manner that 
for every cubic foot of air taken up, a fixed amount 
of gasoline is induced into the carbureter. By this 
means a gas of unvarying quality is obtained, and per- 
fect evaporation effected. 

The carburetion takes place in a flat metal tube of 
considerable width and small depth. The gasoline 
flows downward, covering a large surface, over which 
the rapid current of air is conducted. The evaporation 
thus caused is so vigorous, that absolutely no residue 
is left when good gasoline is employed, even at a tem- 
perature many degrees below the freezing point. The 
proper gas is collected in a small gasometer, which 
serves to regulate the pressure, and which acts on the 
driving power of the drum in such a way that when 
no gas is required, the apparatus is stopped. 

The motive power necessary to drive the apparatus 
is exceedingly small — a weight, water power, electricity, 
hot air, or a gas motor being employed. The gas is 
burned with incandescent mantles, but in consequence 
of the exceedingly high temperature and combustion, 
the illuminating power is considerably increased. 

Between thirty and forty towns are lighted on this 
plan in Europe. In England there are about six thou- 
sand Installations, which include hundreds of public 



the precision of astronomical observation. An appa- 
ratus for electrolytic refining of precious metals is de- 
scribed by H. La Croix. Dr. Max Dieckmann presents 
a partial solution of the problem of electrical vision 
at a distance. We have had occasion recently to men- 
tion in these columns a new musical instrument called 
the "choralcelo," which depended upon electrically- 
vibrated musical springs for the production of musical 
sounds. The particular apparatus employed is de- 
scribed in the current Supplement. 



The wheels of automobiles are usually inclined to 
the vertical, because the spi-ndles on which they turn 
are slightly inclined to the rest of the axle. This prac- 
tice of inclining the spindle originated in horse-drawn 
vehicles, in which the wheels are dished, that is to 
say, the spokes are arranged, not in a plane, but in a 
conical sui-face, with the apex inward, for the purpose 
of giving greater resistance to lateral shocks. Wit* 1 
the dished wheel the inclination of the spindles is 
necessary, for the wheels of horse-drawn vehicles are 
high and their spokes long, and it is desirable that the 
spoke which for the moment is supporting the weight 
should be in a vertical position. 

It may be doubted whether this argument applies to 
the small, compact, and stout wheels of automobiles. 
The constructors of the first automobiles regretted that 
the chains apparently made it impossible to incline the 
driving wheels. It' was subsequently discovered that 
the chains did not form an obstacle, and hence the 
wheels are now inclined. It is questionable, however, 
whether this construction does not have the effect of 
giving the wheel a tendency to run in a circle, and of 
increasing the friction against the ground. 
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THE FLIGHT OF THE CURTISS AEROPLANE FOB THE 
SCIENTIFIC AMERICAN TROPHY. 
After repeating at dusk on July 5th his performance 
first accomplished on the 26th ultimo of circling two- 
thirds of the way around Morris Park race track, 
Glenn H. Curtiss took the Aeronautic Society's new 
biplane to Mineola, L. I., in order to practise with it 
upon a wide open expanse, and if possible set up some 
records. At dusk on July 13th_ he made three flights- 
two short ones of 200 to 300 yards, and one long one 
of 1% miles and nearly 3 minutes' duration. In the 
latter the aeroplane disappeared from view and 
weirdly reappeared from out the fast-gathering dark- 
ness. The following morning an excellent 5-minute 
flight was accomplished, and 24 hours later this per- 
formance was almost repeated when a piston cracked 
iD the motor and the flight was necessarily terminated. 
This flight was made in a dense fog between 6 and 7 
A. M. 

After new and stronger pistons had been fitted, Mr. 
Curtiss made two more excellent flights early last 
Friday morning. The first of these started at 5:30 
A. M. and lasted 7 minutes and 20 seconds; while 
the second one, which was made at about 7 : 20 A. M., 
lasted 20 minutes and 40 seconds, and consisted of 
some twelve circuits of an oval course of from a mile 
to a mile and a half in length. 
The height varied from 5 or 6 to 
30 or 40 feet. There was a light 
wind of 6 or 8 miles an hour, and 
when the machine flew againsf it, 
it rose, while when it turned to go 
with the wind, it dropped consid- 
erably. During this flight, the 
aviator described two figure eights 
with great ease. 

After the above ' preliminary 
practice, Mr. Curtiss decided that 
he would attempt to set up a record 
for the Scientific American Trophy 
early last Saturday morning. Mr. 
Charles M. Manly, of the Contest 
Committee of the Aero Club of 
America, was present and timed 
the flights. As the weather was 
clear and the air calm, the aero- 
plane was brought out of its tent 
about 5:00 A. M., shortly after sun- 
rise. A triangular course measur- 
ing 1.3 miles had been staked out 
on the vast plain near the village. 
Mr. Curtiss decided that he would 
make one circuit of this course in 
a second attempt to win the Presi- 
dent's prize of the Aero Club of 
America. These four prizes of 
$250 each were offered by Mr. C. F. 
Bishop for the first four machines 
to fly one kilometer. Mr. Curtiss 
covered the required distance in his 
flight at Morris Park on June 26th, 
but as this flight was made just 
after sunset, he decided to make 
another about which there could be 
no question. The rules state that 
all flights for prizes must take 
place between sunrise and sunset. 

About 5:15 A. M. Mr. Curtiss 
climbed upon the aviator's seat of 
his small biplane, and his assistant 
started the motor by turning the 
propeller. The machine moved for- 
ward quickly as soon as it was re- 
leased, and after traversing about 
200 feet of the rough marsh land, 
it rose gracefully and flew straight for the first turn. 
This was taken without any difficulty, the machine in- 
clining but slightly inward. It then traveled east- 
ward beside a row of trees and was brought about 
in a wide sweep at the apex of .the triangle. As it 
approached the spectators on the last leg of the 
course it seemed to be traveling very slowjy, yet that 
this was not so was shown by the time of the circuit, 
which was 2 minutes and 30 seconds, corresponding to 
an average speed of 31.2 miles an hour. After alight- 
ing, Mr. Curtiss stated that he had throttled down his 
motor so as to fly as slowly as possible. 

The flight for the Scientific American Trophy was 
started at 5:23:16 A. M- The minimum required dis- 
tance — 25 kilometers, or 15% miles — made necessary 12 
circuits of the triangular course. These were com- 
pleted successfully in about 33% minutes, but the ma- 
chine continued flying for seven more rounds. It 
finally alighted at 6:15:46, just 52% minutes after it 
crossed the starting line. Mr. Curtiss would have con- 
tinued longer had it not been for a rather brisk wind 
which sprang up while he was making the last three 
or four rounds.' This made the machine more difficult 
to balance when flying across the wind. Nevertheless, 
Mr. Curtiss seemed to have no great difficulty in man- 
aging it, and he could doubtless have continued a 
quarter of an hour longer if he had had sufficient-fuel 



in the tank. The average speed of the machine was 
about 28% miles an- hour, if figured upon the actual 
distance between the stakes of the course, but as the 
machine did not fly very close to the stakes in making 
the turns, it is probable that this average speed was 
considerably over 30 miles an hour. The actual meas- 
ured distance flown was 24.7 miles, while in reality the 
machine probably covered 30 miles in the 52% min- 
utes it was in flight. 

The impression received by the several hundred 
spectators who witnessed the flight was the slow speed 
at which the. machine seemed to travel and the perfect 
ease with which it moved forward through the air. 
At times it was sent to a height of 40 or 50 feet, and 
then again it would drop to within 5 or 6 feet of the 
ground. These ascents and descents were always 
gradual and were generally the result of the aviator's 
guiding. In making a turn, however, the machine in- 
variably loses speed and drops perceptibly. Some- 
times, also, it would dip inward too much and the 
aviator could be seen leaning outward in order to set 
the balancing planes and bring the machine to a level 
keel. As it is only about half the weight of the 
Wright machine, the Curtiss aeroplane does not feel 
the effects of centrifugal force nearly so much in mak- 
ing a turn, and consequently it can negotiate a rather 




It is especially gratifying to the publishers of the 
Scientific American that the handsome trophy which 
they gave to encourage aviation in America has re- 
sulted in the production of two such excellent ma- 
chines as the "June Bug" of the Aerial Experiment 
Association (which won the trophy last year) and the 
new Curtiss machine, which is now the property of the 
Aeronautic Society. With this excellent beginning there 
is scarcely any doubt that the trophy will be the means 
of stimulating other inventors to devise and perfect 
their heavier-than-air flying machines, and probably 
another year will witness an aeroplane race for the 
trophy similar to the great automobile races held in 
recent years. 

■ « 11 1 » 

A New Cross-Country Monoplane Record. 

M. Louis Bleriot, who is by all odds the most ex- 
perienced aeroplanist in France, has lately made some 
excellent new records with his two machines Nos. 
11 and 12, both of which have been illustrated in our 
columns. On June 25th, at Issy-les-Molineaux, M. 
Bleriot flew with his No. 12 monoplane for 15% min- 
utes, making 11 complete circuits of the parade ground 
despite the fact that there was a rather strong wind 
blowing. On the 26th ultimo he flew for 36 minutes 
and 55 3/5 seconds, and would have made a longer 
flight had it not been for the en- 
gine missing fire because of over- 
lubrication. The motor used in 
this machine is a 25 H.P. three- 
cylinder air-cooled Anzani engine, 
which has given excellent results. 

After the above-mentioned flights 
M. Bleriot took this machine to 
Douai, where he made a number of 
excellent flights for prizes. . The 
latest and most sensational flight 
that this daring aviator has thus 
far accomplished was made on 
July 14th with his No. 11 mono- 
plane. Starting from Etampes, he 
flew 20 miles across country to 
Toury, where he alighted and made 
a stop of 11 minutes. Re-ascend- 
ing, he flew 13 miles farther to 
Chevilly, where the flight termin- 
ated. The total duration of the 
two flights was 45 minutes, which 
means that the 33 miles was cov- 
ered at an average speed of 40 
miles an hour. The fact that 
this machine, with a weight of 
700 pounds, travels at a 40-mile 
clip with but a 25-horse-power 
motor, speaks well for the efficiency 
of the. single monoplane surface. 
Both of Bleriot's monoplanes have 
flown in winds of from 12 to 15 
miles an hour successfully, and the 
new cross-country record which he 
has just achieved places this type 
of machine in the lead as far as 
practical point-to-point flying is 
concerned. 
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GLENN H. CURTISS FLYING FOR THE SCIENTIFIC AMERICAN TROPHY. 

In the Aeronautic Society's new biplane Mr. Curtiss flew between 25 and 30 miles in 52J^ minutes near Mineola, L. I 

last Saturday. 



sharp curve with but very slight inclination inward 
to keep it from skidding. The control of the machine 
by means of a single vertical wheel in front of the 
aviator (which is pulled or pushed for going up and 
down and turned for steering sideways) is exceed- 
ingly simple and should make it easy for any one used 
to an automobile and a bicycle to learn to operate it 
with but little instruction. 

While Mr. Curtiss's record of 52 minutes and 30 
seconds will no doubt be increased before the end of 
the year, it is by no means to be despised for a be- 
ginning. The only record that approaches it in this 
country was that made by Orville Wright at Fort 
Myer, when he remained aloft 1 hour, 14 minutes and 
24 seconds last September. This flight of Mr. Cur- 
tiss does not entitle him to the trophy immediately. 
If any other aviator succeeds in outdoing Mr. Curtiss's 
performance, then the trophy goes to him. Who wins 
the trophy for 1909 can be determined only at the end 
of the year, for according to the rules the trophy will 
be won by the aviator who makes the best performance 
during the year. If, during the present year, any other 
aviator surpasses Mr. Curtiss's record made last Satur- 
day, it is probable that Mr. Curtiss will make another 
attempt to beat the new record. Should he put up the 
xbest record for 1909 he will have to win the cup for 
but one more year to become its permanent holder. 



Changes In tlie Patent Office Staff. 

The President has appointed C. C. 
Billings first assistant commis- 
sioner of patents, and F. A. 'Pen- 
nant as assistant commissioner of 
patents. The position of first as- 
sistant commissioner of patents 
was created by the last Congress, 
as was that of examiner of classifi- 
cation, which is to be filled by E. D. 
Sewall. Mr. Billings was formerly assistant commis- 
sioner. Mr. R. F. Whitehead, who formerly occupied 
the position of law clerk, has been made law examiner. 
Among other promotions are those of J. H. Lightfoot, 
J. F. McNab, and L. D. Underwood to principal exam- 
iners; H. Barker, R. E. Marine, J. H. Carnes, E. Col- 
lins, Jr., and F. W. Swanton to first assistant exam- 
iners; T.'L. Mead, Jr., and W. I. Wayman to second 
assistant examiners, and H. E. Smith to third assist- 
ant examiner. For the first time in the history of 
the Patent Office, reductions in rank were also made. 
Two principal examiners have been made assistant 
examiners. 



Defects in insulators may be due, not to improper 
constituent parts, but to annealing. They may be dis- 
covered by means of polarized light. Each insulator 
is mounted, for purpose of test, so that when rotated 
about its pin axis the same thickness of glass skirt is 
between the polarizer and analyzer, which has pre- 
viously been arranged so as to allow no light to pass. 
Stresses in the insulator are shown by varying inten- 
sity, of light and by color changes, being due to im- 
proper annealing. Under service conditions the insu- 
lators become heated owing to conductive leakage, and 
are destroyed if the annealing has not been carefully 
done. 
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A NEW TYPE OF SPLIT PULLEY. 
The pulley illustrated in the accompanying engrav- 
ing has been designed with a view to combining the 
advantages of the wooden type with those of the steel 




A HEW TYPE OF SPLIT PULLEY. 

type of pulley. In the improved construction a wooden 
rim A is used with a metal hub B and spokes C. The 
spokes or arms are attached to the hub and rim with- 
out rivets or screw-threaded parts. They are made of 
seamless steel tubing pressed into a ribbed, form, as 
shown in Figs. 2 and 3, so as to increase their rigid- 
ity. The hub, which is preferably of malleable iron, is 
formed with bosses, each of which is provided with a 
double-tapered orifice. The arms are driven into the 
orifices in the bosses, and by means of a swage their 
inner ends are flared out so as to fit the orifice and 
form a flange, as indicated at D in Fig. 4. The spoke 
is also formed with a -flange E, which fitsagainst the 
outer surface of the boss. Thus the arm is held 
against radial movement in the hub. The opposite 
end of each arm is flattened to enter a saddle F (Fig. 
5) which is fitted into the wooden rim of the pulleys. 
The arm is secured in the saddle by means of a pair 
of transverse pins, which pass therethrough and enter 
the wooden rim. It is to be understood that the hub 
and spokes are first completed, and then the rim is 
built up and the saddle is fitted into the rim during 
its construction. The saddles are also made fast to 
the rim by means of screws. This pulley, it will be 
observed, combines the strength of the steel pulley at 
the hub with the lightness arid friction surface or 
grip of a wooden pulley. The construction is very 
strong, and not liable to break apart in use. 

A patent on this improved pulley has been secured 
by Messrs. R. H. Noble, T. C. Hook, and C. S. Hook 
of 79 Victoria Street, Toronto, Ontario, Canada. 



PORTABLE WINCH. 
The transfer of heavy material along the low, nar- 
row drifts of a mine may be greatly facilitated by the 
use of a winch, such as illustrated in the accompany- 



ing engraving. This winch is arranged to be attached 
securely upon the walls of the passage, but in such a 
manner that it may readily be removed and set up at 
any other point, as the' transfer of material may re- 
quire. A post, A, is provided which is adapted to be 
used in connection with an adjustable extension piece, 
B, of suitable length to secure the post in upright posi- 
tion between the floor and roof. Extension pieces of 
different length are furnished to provide for passage- 
ways of different height. An arm, C, is fastened by 
means of a clamp, D, to the post A at any convenient 
height thereon. A windlass drum F is mounted in 
turn on the arm C, being held in place by a collar 
secured to the end of the arm. The inner end of the 
drum is provided with an internal gear, F, meshing 
with a pinion G. The latter is secured to the shaft of 
a motor, H, which is preferably a turbine propelled 
by means of air or steam fed through the pipe J. Any 
suitable means may be used for controlling the motor 
so as to start, stop, or reverse the winch E. Owing to 
its simplicity and portability many useful applications 
for the winch should be found in a mine. Mr. Charles 
Wick, of Bingham Canyon, Utah, has just secured a 
patent on this improved winch. 

■ * 'i i 1 

AUTOMATIC DRAIN FOR COMPRESSORS. 
In certain types of gas compressors it is common 
practice to inject water either into the compressor or 
into the discharge pipe therefrom, so as to remove the 
heat of compression. The accompanying engraving il- 
lustrates an apparatus designed to separate the water 
from the gas automatically, after it has absorbed its 
quota of heat, and withdraw the water from the separ- 
ating chamber while maintaining a constant water 



pipe H leading to the compressor. Mr. William D. 
Mount of Saltville, Va., has secured a patent on this 
drain for compressors. 





PORTABLE WINCH FOR USE IN MINES. 



AUTOMATIC DRAIN. 

level in the latter, at the same time preventing the 
loss of any gas withdrawn from the separating cham- 
ber in solution in the water. As shown in the illustra- 
tion, the gas and water, under high pressure, enter, 
by way of pipe A, the separating chamber B. The gas 
passes through pipe C to the storage chamber, while 
the water collects in the bottom of the separating 
chamber B. A pipe connects the chamber B 
with a float chamber D, from which a siphon 
tube E leads to the drain. The siphon tube 
reaches nearly to the bottom of the float cham- 
ber D, and its lower end is adapted to be 
opened or closed by means of a float F in this 
chamber. The float F is in the form of a 
cylinder open at the upper end, while within 
the float at the bottom is a gasket, which is 
adapted to be pressed against the end of the 
siphon tube when the float is buoyed up by 
the water in the float chamber D. As the 
water accumulates in the float chamber D, 
it overflows into the float' F, and gradually 
weighs it down until the end of the siphon 
tube is uncovered. Thereupon the water in 
the tube is siphoned off until the water level 
in the float is lowered to such an extent that 
it will rise again and close the tube. The 
end of the siphon tube E is so far below the 
level of the water, that there is no possibility 
of the gas flowing off therethrough, and the 
water level in the float chamber D remains 
at approximately the level of the upper edge 
of the float, hence it always covers the inlet 
pipe connecting the chambers B and D. This 
prevents gas from escaping directly from 
chamber B into chamber D; but even should 
any gas escape into chamber D, it would be 
carried off through the pipe G to the suction 



PANNING WITHOUT WATER. 

BY ROLAND ASHFORD PHILLIPS. 

No longer need the patient prospector have water 
in order to pan his gold-bearing sand and gravel; no 
longer must he turn his back upon the great stretches 




SIDE VIEW OF DRY-GOLD-WASHING MACHINE SET UP 
READY FOR USE. 

of desert because water is not available. For now 
comes the "dry" machine, using air, which is always 
available, and which it is claimed will save every bit 
of "color" that water would save and do the work 
more expeditiously. 

The one crank operates both machine and blower. 
The sand and gravel are fed in at the hopper on top 
and allowed to run down the sluice quite in the same 
manner as in hydraulic sluicing. Here, however, the 
sluice itself, operated by a simple eccentric, is given 
a side-shake motion to' further separate the particles 
and to increase the travel of dirt through it. 

As may be seen in the illustration, the bottom of 
this sluiceway contains a series of riffles. These in 
themselves are unique, and prove to be the vital part 
of the invention. Instead of projecting above the sur- 
face of the sluiceway, as in most sluice boxes, they 
consist of a series of depressions. Each depressed 
riffle or pocket is straight across at the upper edge, 
sloping at the sides, curved at the lower edge, and 
having the bottom of the pocket so formed sloping in 
the opposite direction to the inclination of the sluice. 
The metal forming the bottom of each pocket is con- 
tinuous at its lower edge with that of the sluice but 
terminates at the upper end of the pocket at a point 
vertically below the upper edge of the pocket. The 
opening thus formed in each pocket is covered with 
a fine wire screen. 

Under the sluiceway is a chamber, air-tight except 
for the screen-covered openings of the pockets, into 
which the air is led from the blowing engine. This 
air, escaping through the upper opening in each 
pocket, effects an agitation of the gold-bearing ma- 
terial, forcing all the lighter stuff gradually to the 
top and this, of course, is allowed to run down the 




TOP VIEW OF MACHINE, TAKEN APART AND PACKED 
IN TWO TRUNKS. 
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Incline and is dumped. A clean-up simply means an 
unlocking of the riffles and the brushing out of the 
heavy deposit that remains in the multitude of pockets. 

The pan shown in the illustration, and furnished 
with each machine, holds approximately one-twenti- 
eth of a cubic yard of gravel. Or, in other words, 
seven times as much as the ordinary pan. This 
amount of material can be run through the machine 
in about five minutes. Afterward the riffles are 
cleaned, the deposit saved, and a note taken of the 
location. In his spare moments the prospector can 
compare notes and find out the most valuable location 
for serious work. In this manner a man can travel 
over a great stretch of ground in a remarkably short 
time, and, when completed, can decide upon the spot 
that has given him the most "colors." 

The advantages of this machine are obvious even 
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ture adapted to be brought into register with an aper- 
ture in the bar, and when the keeper has been screwed 
home a seal is passed through the two apertures. The 
seal consists of a leaden stud such as shown at E. On 
the projecting shank of the stud a collar of lead is 
fitted, and, by means of a punch, both collar and 
shank are flattened and jammed together, while an 
impression is left on the seal as indicated at F. It 
will be observed that the locking bar A is curved so 
as not to cover the volt and ampere readings of the 
meter. A patent on this improved lock has been 
granted to Mr. Joseph H. Jackson, of 343 Atlantic Ave- 
nue, Brooklyn, N. Y. 




EXPANDING BRUSH FOB CLEANSING BOTTLES. 



to those who do not understand mining. What ap- 
pears to be of the most vital importance is the fact 
that the prospector can go anywhere and at any time, 
without fear of not finding water. This means that 
the countless thousands of acres of desert and arid 
lands, known to be extremely rich in gold-bearing 
sands, yet destitute of moisture, can now be easily 
and thoroughly prospected. 

A great number of these machines are in daily op- 
eration, especially in the arid regions of Colorado and 
Nevada, and their success is vouched for by the many 
prospectors who are only too happy to be free to go 
where they choose and be rid of the drudgery of the 
crude pan and primitive methods that previously ex- 
isted. Not the least advantage of this prospector's 
machine lies in the fact that it can be readily taken 
apart and shipped in two trunks, as the illustration 
shows. Packed thus, and checked as baggage, it will 
hardly weigh over 200- pounds. Unpacked, and set up, 
the weight is 180 pounds, and one man can carry one 
without much trouble. 



LOCK FOB ELECTBIC HETEBS. 
A very simple and inexpensive lock has recently 
been devised for use on electric meters. The lock 
cannot be opened without breaking a seal, and hence 
it will reveal any tampering with the meter by an 
unauthorized person. The lock is particularly adapted 
for that type of meter in which the cover is secured 
bj two studs on which a pair of keepers are threaded. 
It comprises a bar, A, which extends across the face 
of the meter, and is made fast to the two keepers in 
such a way as to keep them from being unscrewed 
from the studs. One of the keepers, which is screwed 
onto the stud B, is provided with an outwardly pro- 
jecting flange C in which there is a slot. When this 
keeper has been screwed down against the cover of 
the meter one end of the bar A is passed through the 
slot. This end of the bar is bifurcated so as to fit 
around the stud B, as shown in the drawing. The 
stud at the other side of the meter passes through an 
aperture in the bar A, and the keeper D, which is 
screwed onto the stud, serves to hold the bar against 
the meter. The keeper D is provided with an aper- 




EXPANDING BRUSH FOB CLEANSING BOTTLES. 
A new form of brush has just been invented, which 
is so arranged that after it has been introduced into 

the bottle, it may be ex- 
panded to conform to the 
shape of the bottle, and 
thus render the cleansing 
of the interior more thor- 
ough. While the device 
is particularly adapted 
for cleansing milk bottles, 
it may also be employed 
advantageously for other 
purposes in which it is 
necessary to introduce a 
mouth or neck. In our 
of the brush is attached 



brush through a small 
illustration the head D 
to the spindle B of the bottle-washing machine. 
Secured to the head are two flexible strips C of 
spring metal. Attached to these flexible pieces are 
a pair of extension strips D, which at their opposite 
ends are connected by a pair of hinged leaves E. A 
controlling slide F is attached to the leaves E at one 
end, while its opposite end enters a slot in the head A. 
The controlling slide F is connected to the flexible 
strips C by means of links G. The backs which carry 
the bristles of the brush are directly secured to the 
strips D and leaves E; but in the case of the flexible 
strips C, clips H are provided, which are riveted to 
the strips C, and are arranged to have sliding engage- 
ment with flexible backs J, on which the bristles are 
secured. The operation of the device is very simple. 
When the brush is introduced into the bottle, the con- 
trolling slide F comes in contact with the bottom of 
the bottle, and is thus forced back into the slot in 
the head A. This causes the leaves E and links J to 
swing open, thereby expanding the brush to conform 
with the inner contour of the bottle. Messrs. John J. 
Heywang, Jr., and Minard Slater of 201 West 73d 
Street, New York city, have secured a patent on this 
expanding brush. 



LOCK FOB ELECTRIC METERS. 



APPABATUS FOB PUBIFYINO WATEB BY THE 
INJECTION OF OZONE. 

The apparatus shown in the accompanying engrav- 
ing purifies water by the introduction of ozone 
through an aspirator. Either direct or alternating 
current (usually at 110. volts) is taken from the ordi- 
nary electric-light circuit and by a transformer is 
stepped up to about 8,000 volts. This high voltage 
produces in the ozonizer (a box containing alternate 
plates of aluminium and micanite) a slight electric 
discharge, generating ozone from the air drawn 
through the ozonizer. 

The water to be treated flows, under its own pres- 
sure, from the city mains through the pipe to its 
highest point, and in descending draws the ozone, by 
means of an aspirator, from the ozonizer, the water 
and ozone thoroughly commingling. This action is 
continued during the progress of the water in its 
descent into the ~glass sterilizer where the ozone 
ascends in millions of minute bubbles, again coming 
into intimate contact with all parts of the water and 
destroying the bacteria therein. The ozonized water 
then finds an outlet at the top of the sterilizer and 
may be conducted into any suitable storage receptacle 
for future use. 

The reason for this destruction of the bacteria by 
the ozone is very simple. Chemical analysis of the 
bodies of bacteria shows that they are made up of 
about 84 per cent of water and 16 per cent of solids. 
Of these solids more than half is made up of carbon. 
Ozone, being a concentrated form of oxygen, has a 
very great affinity for carbon; and the moment a 
bacillus comes in contact with a bubble of ozonized 
air the carbon of its body combines with oxygen, and 
the bacillus is consumed as completely as if it had 
touched a flame. The product of combustion is car- 
bonic acid, which is partly absorbed by the water, the 
excess rising to the surface of the water and passing 
off into the air. 

The cost of purifying water by this process is but a 
small fractional part of a cent per gallon. 

With six feet of overhead space the apparatus is 
capable of purifying 4,000 gallons of water per day, 
and can be accommodated on a shelf three feet long 
and one foot wide, the area required being only slight- 
ly increased for larger installations. 
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papeb hanger's trimmer. 

Pictured in the accompanying engraving is a paper 
hanger's table of improved design with a device 
mounted thereon, whereby wall paper may be cut and 
trimmed with clean edges. The table is of the folding 
type, and is so arranged that when folded it occupies 
an unusually small compass. The surface of the table 
is inlaid at one edge adjacent to the cutter with strips 
of wood of different color, and is provided with a 




PAPER HANGER'S TRIMMER. 

scale extending at right angles to the inlaid strips. 
This serves as a gage for cutting the paper to the 
desired dimensions. The cutter may be removed from 
the table top when it is desired to fold the table. The 
sectional view in our engraving shows the details of 
the cutting device. It consists of a cutting wheel or 
disk A, which is arranged to be moved "laterally by 
means of a thumb lever B against a straight edge so 
as to insure a clean cut. The shaft on which the cut- 
ter wheel is mounted carries a roller E at the oppo- 
site end, which is pressed against the table by the 
operator when moving the cutter over the paper D. 
To protect the hand from the rotating parts, a cage C 
extends over the shaft and roller E, and this is grasped 
by the hand of the operator with the thumb conven- 
iently placed on the lever B. The carriage on which 
the cutter is mounted is provided with fingers F, which 
engage a guide rail mounted on the table top parallel 
with the straight edge. Were it not for the lever B, 
which enables the operator to press the cutting disk A 
against the straight edge, any inequalities in the guide 
rail would separate the wheel slightly from the 
straight edge, causing a ragged cut of the paper. 

The inventor of this improved paper hanger's trim- 
mer is Mr. E. E. Gobie, Brattleboro, Vt. 
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RECENTLY PATENTED INVENTIONS. 
Of General Interest. 

WALL CONSTRUCTION.— G. P. White, 
Wallace, Idaho. The invention refers to con- 
crete blocks, and its object is to provide a 
construction, arranged to form air spaces be- 
tween the outer and inner courses, and to 
allow a perfect circulation of air through the 
spaces both in a horizontal and vertical direc- 
tion, with a view to prevent the penetration 
of moisture through the wall to the interior 
of the building. 

CABLE-SQUEEZER.— H. D. Robinson, New 
York, N. Y. The aim of the inventor is to 
provide a device which may be easily and 
quickly applied to the mass of strands making 
up the cable, which will force them together 
into a perfectly cylindrical mass, and which 
may be very readily loosened and moved after 
the permanent securing means has been ap- 
plied adjacent the point last squeezed into 
shape. 



Heating and Lighting, 

WATER-HEATEK.— O. C. STVEETSEN, 
Taunton, Mass. This heater is adapted for 
domestic purposes, and more especially for use 
in connection with the boiler of a steam heat- 
ing system to replace or augment the water 
front of the range. The heating chamber con- 
sists of a cylindrical body having expanded 
heads secured at opposite ends, a coil within 
the chamber and an inlet and outlet to and 
from the chamber for circulation of the heat- 
ing fluid. Where the coil return and supply 
pipes pass into the head the inventor provides 
outwardly-projecting nipples surrounding the 
pipe, the former having packing nuts, and thus 
forming in connection with the pipes annular 
heating spaces in communication with the 
chamber. 



Machines and mechanical Devices. 

ATTACHMENT FOR LOOMS.— W. P. Wat- 
SON, Middletown, Conn. The invention has in 
View a suitable mechanism in connection with 
a loom, for raising and lowering the weights 
used to maintain a tension on the warp. Two 
weights are simultaneously raised and lowered 
by mechanical means preferably operable from 
the front of the machine, which means per- 
mits of a heavier weighting and consequently 
the lengthening of the warp and an increase 
in production. 

TUBULAR TRITURATING-MILL. — R. R. 
Shafteb, New York, N. Y. The invention is 
an improvement in mills of the character 
Which contain a^ quantity of pebbles, spheres, 
or other pulverizing elements. In machines of 
this nature the material to be ground is intro- 
duced into the grinding tube having the peb- 
bles, and as it revolves they roll upon each 
other and reduce material to powder. The 
inventor's aim is to get' rid of the large per 
cent of dead weight of the pebbles and in- 
crease the mill's grinding capacity. 

FRICTION-CONTROLLING DEVICE.— S. J. 
Dibbins, New York, N. Y. The device insures 
the easy working of the friction clutch, re- 
duces the friction of the working parts to a 
minimum, and avoids weakening of the drum 
shaft. Use is made of a device external of 
the shaft, and having a spring-pressed pressure 
device engaging a grooved collar on the mov- 
able clutch member, and a normally-controlled 
pressure nut screwing on a pressure screw on 
the pressure device. 

OPERATING-TABLE. — J. Laughlin, Led- 
yard, Iowa. Dr. Laughlin in this invention 
provides a table that may be adjusted in a 
variety of positions, being capable of rising 
and falling movement, rotary movement, tilt- 
ing on its longitudinal axis, and tilting on its 
transverse axis, and also an infinite variety 
of combinations of the two tilting movements. 

LADDER. — I. R. Concoff and R. S. Lovett, 
Portland, Ore. The ladder is for use by fire- 
men, it being capable of considerable and 
rapid extension, adapting it for use in con- 
nection with tall buildings. One embodiment 
of the invention consists of a ladder composed 
of a series of sections of varying widths 
telescoped one within the other and a gear 
mechanism for driving the several sections, 
causing them to simultaneously move with re- 
spect to each other. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



NEW BOOKS, ETC. 

Cane Sugar and its Manufacture. By 
H. C. Prinsen Geerligs, Late Director 
of the West Java Sugar Experiment 
Station. Manchester (Altringham) : 
Norman Rodger, 1909. Levant oc- 
tavo; pp. 350. 
Mr. Geerligs has collected in this boot pretty 
much everything that is known about the 
chemistry and technology of sugar cane and 
cane-sugar manufacture. In a way the book 
may be regarded as a supplement to Noel 
Deerr's work on sugar and the sugar cane, for 
it carefully avoids the discussion of machinery 
whieh finds so prominent a place in Deerr*s 
work, and confines itself largely to the chem- 
ical side of sugar cane. The chapters are seven 
in number, and their subjects are respectively 
"Constituents of the Sugar Cane," "Proportion 
and Distribution of the Constituents of Sugar 



Cane," "Extraction of the Juice," "Clarifica- 
tion," "Concentration of the Juice," "Curing," 
and "Exhausted Molasses." 
Electricite Agricole. Par A. Petit, in- 
genieur agronome et ingGnieur elec- 
tricien. 1909, 1 volume in-18 de 400 
pages, avec 100 figures. Librairie 
J.-B. Bailliere et fils, 19 rue Haute- 
feuille, a Paris. 
M. Petit first presents some general consid- 
erations on the adaptation of electricity to the 
farm, energy, and some general theories in 
electricity. He then considers the production 
of electric energy by all possible practical 
means — dynamos, water motors, steam engines, 
gas engines, gasoline engines, and windmills. 
He lastly sets forth the comparative merits of 
these various methods, cost of each installa- 
tion, and the mechanical and electrical condi- 
tions involved. Inasmuch as electrical energy 
is conducted by wires to the machines which 
it is intended to drive, he naturally describes 
the apparatus employed between generating 
and receiving stations in a chapter entitled 
"Transportation and Distribution." The en- 
ergy thus conveyed is utilized in various 
forms. How it is utilized, a chapter on 
utilization explains. 

The Pireless Cook Book. A Manual 
of the Construction .and Use of Ap- 
pliances for Cooking by Retained 
Heat. With 250 Recipes. By Mar- 
garet J. Mitchell, Director of Domes- 
tic Science in Public Schools, Brad- 
ford, Pa.; Instructor in Domestic 
Science, Drexel Institute, Philadel- 
phia, Pa. New York: Doubleday, 
Page & Co., 1909. Price, $1.25. 
The tireless cooker is another name for the 
insulated oven or hay-box, which has been in- 
troduced into this country from Europe. By 
its means food is subjected to a brief prelim- 
inary cooking and placed in the hay-box, where 
the cooking process is continued for some time 
after without the aid of fuel. It is the pur- 
pose o£ this book to present in a convenient 
form directions for making and using tireless 
cookers, so that those who are not experienced 
even in the ordinary methods of cookery may 
be able to follow them easily and with suc- 
cess. Naturally, a book such as this must 
be used in the kitchen before any opinion as to 
its practical value can be delivered. It seems 
to us, however, that the book has been well 
designed to attain the object for which it is 
written. 

The "Westinghouse E-T Air Brake In- 
struction Pocket Book. By "W. "W. 
"Wood. New York: Norman W. 
Henley Publishing Company, 1909. 
16mo.; pp. 242. Price, $2. 
This is_ an admirable example of what a 
technical book should, be. The illustrations are 
mostly in the form of plates, and are appro- 
priately colored to distinguish the various pres- 
sures. We have rarely seen better examples 
of fine color printing. The register is most 
accurate, and the coloring will tend to sim- 
plify the descriptions for the student. The 
publisher has taken the very wise precaution 
of copyrighting every individual illustration. 
It is strange that more publishers do not do 
this, as it would save them from the vast 
legion of pirates that are always ready to snap 
up every good book. The author is a practi- 
cal air-brake instructor. The examination 
questions are given in the popular question- 
and-answer form. It is a beautiful example of 
book making, and reflects the greatest possible 
credit upon the publisher. 

The Real Estate Educator. By F. M. 
Payne. New York : T. J. Carey, 

* 1908. 18mo.; pp.. 256. Price, $2. 

This is a repository of useful information 
for ready reference especially designed for real 
estate agents, operators, builders, contractors, 
and business men. The advice given seems to 
be very sensible, and the book will probably be 
of value to those who are engaged in buying 
or selling real estate. 

Engineers* Manual for Installation 
and Operation of the Reeves Vari- 
able Speed Transmission. Colum- 
bus, Ind.: The Reeves Pulley Com- 
pany, 1909. 24mo.; pp. 59. Price, $1. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

July 6, 1909, 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Abrasive machine, belt, D. S. Oakley 927,088 

Abrasive wheels, safety collar for, D. B. 

Hyde 927,145 

Acetate of lime, making, R. W. Brwin 927,135 

Adding and recording machine, D. C. Gray. 926,738 

Air brake, A. J. Wisner 927,016 

Air compressor, T. O. Perry 927,162 

Air drying method and apparatus, D. Baker 926,972 

Alloys, making, J. T. H. Dempster 926,980 

Animal shears, W. M. Cahill 926,726,926,727 

Animal trap, A. 0. Kompelien 926.880 

Animal trap, M. Johnson 927,149 

Armature for electric machines, W. J. Bau- 

roth 927,209 

Asphalt spreading apparatus, liquid, O. A. 

Baldwin 927.315 

Automatic carrier, S. H. Llbby 926,884 

Automate multiplex press, D. W. Ouster... 927,123 

Autematic sprinkler, S. I. Bockwood . . 927.430 

Automatically opening and closing dies, F. 

A. Errlngton 927,028 



Automobile axles, combined driving and 

steering wheel for, s. V. Dusseau 926,929 

Automobile steering gear, G. S. Hill 927,143 

Automobile transmission gears, cover for, 

H. V. Young 926,800 

Automobiles, transmission gearing for, M. 

L. Wlllliams 926 797 

Autoplano, W. P. Bayer 926,921 

Axle box for locomotive drivers, E. Fuller 926,862 

Baggage rack, W. S. Hamm 927,235 

Baling press, J. R. Browning 927.402 

Ball and socket flexible Joint, G. F. West.. 927,391 

Ball cups, making, A. G. Anderson 927.311 

Ballot box, Sullivan & Black 926,779 

Ballot box, A. Page 927,068 

Bearing, ball, E. Sachs 926,771 

Bearing casings, detachable lining for rol- 
ler, C. I. Shirley 926,966 

Bearing, roller, J. E. Parrish 927.160 

Bearing yoke driven by shaft, roller, Steen- 

strup & Loekwood 926,967 

Bed, W. H. Cling 926,854 

Bed attachment, D. A. Carson 926,849 

Bell, svrnging, W. P. Elliott, Jr 927,133 

Belt shifter, F. A. Carlton 927,222 

Billiard cue, L. Kalmanovits 927,150 

Binder, loose leaf, M. M. Smick 926,901 

Blanket grip, C. Ross, Jr 927,286 

Blanks, cutting, E. S. Stiles 927.293 

Bleaching, F. Fuhrmann 927,457 

Bleaching and preparing straw from the 

Southern palm, E. Pickett 926,765 

Blinds, mechanism for operating Venetian, 

F. C. Thompson 926,911 

Block signal system, A. G. Davis 927,404 

Boiler flue, J. M. Crozier 927,329 

Boiler flue cleaner, W. J. Bradley 926,722 

Bookcase. W. W. Points 927,379 

Boot and shoe, T. C. Young 927,017 

Boot cleaner, E. G. Killerbrue 926,749 

Bootle, nursing. R. A. Van Cleave 927,013 

Bottle opener, J. Hough 926,807 

Bottles, jars, and the like, stoppering, M. 

Quillot 926.895 

Bottles with aerated waters, machine for 

filling, W., J. & J. Forrester 927.228 

Bowl or tureen, O. A. Boehm 927,102 

Brake, W. S. Adams 926,920 

Brake shoes, forming steel backs for, H. 

Jones 926.875 

Branding appliance, self heating adjustable 

cattle, W. G. Landells 926,881 

Brick drying rack, E. H. Callaway 926.924 

Broom hanger. J. H. Ashmead 927,2(18 

Brush bridle, B. C. Gindorff 927.232 

Buckle, baling tie. C. H. Heath 927,044 

Buckle, belt, J. Hough 926,808 

Bufling machine, J. F. Gail 927,036 

Building block and wall constructed thereof. 

J. Rehaut 926.767 

Building constructon, J. D. O'Neil 927,273 

Building material, J. Schirra 926,773 

Bunching and counting machine, H. Smith- 
wick 926.904 

Burglar alarm, J. B. Nash 926.817 

Butter server. 0. W. Moberg 927.158 

Cabinet, A. H. Klug 926.946 

Cable grip, J. C. Dawson 926,926 

Cable hanger, J. E. Feiock 927,032 

Cable Joint, self soldering, W. Reid 927.166 

Cable terminal, electric, C. W. Davis 926,857 

Calculating machine, A. O. Cornelison .... 927.452 

Calendar, H. B. Young 926.799 

Calendar pad and stand, memorandum, W. 

M. Chamberlin, Jr 926,853 

Camera, photograDnic, Vogt & Dietz 926,912 

Cameras, magazine plate holder for, E. L. 

C. Morse 927,063 

Can heading machine, multiple, Adriance & 

Calleson 927,310 

Candy articles, making hollow, J. F. Sigrist 927,435 

Car bolster, J. A. Lament 926,752 

Car coupling, R. D. Gallagher, Jr 927,138 

Car coupling, C. Dobbs 927,334 

Car coupling, A. Moritz 927.423 

Car coupling, H. C. Crigger 927.453 

Car door, A. A. Davis 927,332 

Car door, grain, Douglas & Robinson 927,335 

Car emergency draft gear attachment, rail- 
way. G. H. Gilman 926,733 

Car fender, street, V. Allegra 927.441 

Car stanchion. W. P. Scofield 927,288 

Car sieel underframe, railway, Robhins & 

Slurp 926.897 

Car. tram. P. Kavanagh 926.810 

Carbureter. A. C. Bennett 927.211 

Carbureter. J. A. Carlson 926,848 

Card counting and stacking machine, Sar- 
gent & Peebles 927,080 

Carding engine and like machine, W. L. 

Holland 927,242 

Cards, playing, S. A. Cohen 927,119 

Case or box, F. J. Krementz 927,250 

Casein, machine for grindng green, L. Axtell 926,801 
Cash and package carrier propelling mecha- 
nism. L. B. Bethards 927.212 

Caster, B. C. Mathes 927.061 

Caster track, bed, P. R. Chabassol 927.113 

Centrifugal separator, J. A. B. Dominguez.. 926.859 

Chair, L. P. Doering 926.858 

Chimney cowl, J. T. Proffltt 927.072 

Chuck, lathe, J. G. Oliver 926.761 

Churn, Neal & Gillette 926,760 

Churn, O. G. Klein 927.358 

Chute cart or wagon, A. Hartl 926,983 

Cigarette manufacturing apparatus, O. 

Wartmann 927.196 

Cleansing machine. F. W. & G. L. Reed... 927,165 
Cloth cutting machine, adjustable presser 

foot, H. A. Meyer 926.815 

Clothes drier, J. D. Leen 926,813 

Clothes drier. H. W. Sauber 927.172 

Clothes rack, W. L. Smalley 927,082 

Clothes wringer swinging support, Ramhy & 

Reichard 927,270 

Clutch, pneumatic, J. C. Garrett 927.229 

Coal picking table, J. E. Jones 927,412 

Coat banger attachment. N. E. Weigle 926.794 

Cock for gas ranges, gas, H. G. Burrows.. 926.922 

Coil, C. Schrader 926.964 

Collar, B. S. Ells 927,134 

Collar, C. I. Mandel 927,257 

Column for buildings and other structures, 

E. V. Johnson 926.747 

Compressed air engine, B. V. Nordberg.... 926,819 
Concrete beam, reinforced, C. A. P. Turner 927.194 

Concrete bucket, W. D. Loekwood 926.886 

Concrete mixer, W. D. Clough et al 927.117 

Concrete wall, P. H. Bosworth 927.215 

Condenser, H. A. Hogel 926.943 

Condenser, A. Kuylenstjerna 927,251 

Condensing fumes. H. A. Hogel 927,241 

Conduit system, third tail, P. M. Reynolds. 927,428 

Confectionery holder, E. J. Adams 927,396 

Control apparatus, G. H. Hill 927.465 

Convertible chair, E. T. Marsh 926,992 

Conveyers, deflector for gravity, M. C. 

Schwab , 927,176 

Cooking vessel extensible support, J. Wahl 927,300 

Cork extractor, G. B. Argo 926,839 

Corkscrew, R. De Bersaques 927,127 

Corn, machine for separating silk from 

green, H. H. Ulery 927,086 

Cotton chopper, C. E. Delano .-. 927,128 

Cotton picker, M. B. Coe 927,118 

Cotton picker and cleaner, lint. J. L. Hart 927,350 
Counter molding machine, W. J. Young... 927.204 

Counter, recording, A. P. Phillips 926,763 

Cover or closing disks, machine for making, 

F. L. Nichols 927,002 

Crate, knockdown shipping; W. Englich . . . 926,931 

Crate, shipping, D. J. Harding 926,941 

Cream separator, W. Kolvig 927.360 

Crusher, M. G. Bunnell 926.725 

Cultivator shield, corn, F. G. Tim in 927.296 

Cupboard and bed combined, O. Knutson... 926.988 
Current indicator or detector, C. D. Bahcock 927,314 
Current motor, alternating, E. F. W. Alex- 

anderson 927,398 

Currents, rotary converter for direct, L. A. 

Hawkins 927,142 

Curtain pole, A. C. Butcher '. 927,109 

Curtain rod, A. T. Howland 926.945 

Cushion, A. H. Ordway 926.821 

Cuspidor, T. E. Pelllon 927,136 

Cuspidor cover, L. B. ft J. B. Wilson 927,307 

Cutter, E. W. Jones 927,247 

Cutter head. O. L. Siscoe 927,436 

Cycle, motor, G. M. Hoenecker 926,745 

Dating and delivering apparatus, ticket, E. 

W. Bell 927,020 



Dental hammer, automatic, R. P. Lyle .... 927.420 

Dental Instrument tray, J. Brun 926,977 

Derrick, sectional, W. E. Carmony 926.925 

Desiccating apparatus, J. Roeh 927,109 

Developing apparatus, daylight, J. W. Meek 927,155 
Diaper fastener, infant's, W. M. Conrad . . . 927,120 

Dictograph, W. F. H. Germer 927,230 

Die plate, multiple, W. R. Gwin 927,400 

Dish washing machine, J. J. Holley 926.744 

Disinfectant apparatus, F. D. Raforth 926.961 

Disinfectant holder, P. Duenwald 927.132 

Display cabinet, seed, Jobes & Snow 926.809 

Display rack, knife, O. P. Catlin 926.852 

Door hanger, G. W. Stuyverson 92H.778 

Door hanger, sliding, J. W. Ohl 927.272 

Doubling and twisting machines, stop mo- 
tion device for, F. W. Rochelle 927,285 

Dough mixer, pie and biscuit, E. P. Violette 927.387 

Draft gear, A. L. Stanford 927.382, 927,383 

Draft rigging, J. J. Dippel 927,333 

Drain or sewer pipe, W. L. Jackson 927,353 

Drier. See Clothes drier. 

Drill socket, H. E. Bradley 926,845 

Driving mechanism, foot power, J. F. Wil- 
kinson 927,201 

Drum, heating, W. S. Keyser 927.356 

Du mping elevator, E. B. Symons 926.909 

Dust pan, A. W. Devol 926,927 

Dyeing, bleaching, etc., apparatus for, A. 

W. Thompson 926,782 

Electric contacts, device for cleaning or 

truing, J. A. J. Haslop 927.042 

Electric heater, K. Scbluter 927.173 

Electric isolation system, N. C. McClure 927,375 

Electric lock, T. C. Nixon 926,890 

Electric machine, dynamo, L. A. Pape 927,274 

Electric machine, dynamo, B. A. Bebrend . . 927,318 
Electric protection system, C. U. Carpenter. 927,111 
Electric service circuits, connection block 

for, Swallow & McCoy 927,384 

Electrical conductor junction box, J. F. 

Burns 927.218. 927.219 

Electrical selector, E. A. Faller 927.455 

Electrical switch, R. H. Manson 926,951 

Elevator door, counterbalancing, A. Tolf.. 927,012 
Elevator safety device, mine, J. K. Williams 927,440 

Engine, C. Tuckfleld 927,297 

Engine muffler, explosive, G. A. Jackson... 927,246 
Engine sparking mechanism, explosive, G. 

German! 927,346 

Engines, air heater for compressed air, 

Shonnard & Dieter 927,434 

Envelop, church offering, J. H. Earle .927.339 

Envelop, safety. J. W. Cair 927.112 

Evener bar, Whipple & Johnson 926,917 

Excavator, multiple, C. C. Jacobs 926.746 

Expansion bolt, H. W. Mower 927,064 

Explosion engine, J. & F. O. Peterson 926.892 

Explosive engine, L. Petterson 927,004 

Eyeglasses, L. F. Adt 926,728 

Eyeleting machine, R. B. Smith 926.903 

Eyeleting machine, W. F. Lautenschlager. . 926.948 

Fan blower, D. J. Bemiller 927.319 

Fare collector, J. H. Coleman 927,451 

Fastening device, F. H. Richards. . .926.768. 927.167 

Faucet, safety. R. P. Wilton 927.308 

Feed bag. W. J. Rayburn 927,073 

Feed bag, D. L. Toland 927.193 

Feed motion device, F. J. Waters 926,915 

Ferrules or rings, die for forming plastic 

compound, E. Miltner 927,421 

Fertilizer dropper and planter, L. B. Thomas 927,084 

File, E. Rustin 926.829 

File cabinet, L. S. Morris 926,759 

File, card, S. T. Walton 927.303 

Finishing nail, J. J. Simon 927.291 

Fire apparatus, device for raising and low- 
ering, C. M. Dean 927,126 

Firearm, N. Pieper 927,070 

Firearm, L. L. Hepburn 927,464 

Fire bucket, D. B. McLaughlin 926,998 

Fire door, T. E. Collins 926,978 

Fire escape, J. Krasmer 927,056 

Fire escape, W. H. Jay 927,148 

Fireplace, C. L. Taylor 926,910 

Fish plate, L. W. Ackerson .927,394 

Flax puller, W. G. Griflin 927,039 

Foor surfacing machine, A. E. Johnson 927,409 

Flooring, sanitary, N. J. Clayton 927.026 

Flushing tank float, H. C. Johnston 927,354 

Flying machine, L. J. Brown 926,804 

Flying machine, P. V. Wadleigh 926.913 

Flying machine, M. B. Sellers 927,289 

Furnace, T. S. Blair, Jr 927.098 

Furnace grate, steam generator, R. A. Tarr 927,295 
Furnaces, stirring and conveying device for, 

C. Wedge 927,389 

Furniture, etc., material for making articles 

of, H. B. Morris 926.996 

Game apparatus, S. Bristow 927,106 

Game apparatus, card, B. A. Staley 927.183 

Garbage can, I. Gluckman 926,864 

Garment, G. M. Gray 927,038 

Garment rack, folding, A. May 927,369 

Garment pressing machine, Schumann & 

Prepejchal 927,081 

Garment supporter, A. C. Davis 926,856 

Garment supporter, D. Wertz 926,916 

Garment supporter, J. H. Bryant 927.32,1 

Gas fixture, self closing, C. Schmidt 926,774 

Gas from wood, manufacturing, Loomis & 

Pettibone , 927.418 

Gas generator, McDonough & Conway 926.889 

Gas generator, acetylene, A. J. R. Marjen- 

hoff 926,952 

Gas. manufacture of producer. Crossley & 

Rigby 926.729 

Gate, I. O. Cady 927,221 

Gear wheels according to pattern, machine 

for producing, H. Lehman 926,989 

Gearing, A. N. Adams 926,919 

Gearing, T. H. M. Van Swieten 927,385 

Glass clamp, plate. L. Bartelstone 927.092 

Glass rinser, H. Blum 927,320 

Glassware to leers, device for transferring, 

L. J. Robb 927,168 

Gluing machine, loose wrap, Cohn & Kron- 

heimer 927,224 

Go-carts, foot rest for, A. J. Adams 927,089 

Governor, vacuum, G. H. Beebe 927,446 

Grader drag, adjustable road, G. W. Pointer 927,071 
Grain separating machine, J. B. Cornwall.. 927,328 

Grapple, C. L. Simmons 927,180 

Grate, portable, W. H. Bolland 927.214 

Grease cup, C. J. Bushmeyer 926.923 

Grinding disk, C. H. Richards 927.077 

Grinding wheel, A. W. Puffer 927.164 

Gun, breech loading, Farwell & Schafer... 927,031 
Gun training and firing mechanism, Meigs 

& Hammar 927.260 

Hammer, power, H. J. C. Keymer 926,987 

Handle. See Package, handle. 

Harvester, beet, M. H. Wadhams 926.837 

Harvesters and binders, metallic conveyer 

chain for, S. C. English 926,806 

Hat brim edges, apparatus for curling . and 

Ironing, G. Atherton 927.313 

Hay rack, C. W. Baird 927,019 

Hay rake and loader, combined, B. A. 

Spinney 927.182 

Heater, S. Keltonik 927.151 

Heating system, E. H. Gold 926,734 

Heel blanks, machine for cutting the lips 

of, G. B. Grower 927,140 

Hide treating machine, short cylinder, A. 

H. Kehrhahn ...: 926,811- 

Hinge, 3. H. Maas 926.94H. 

Hin^te, double acting spring, M. A. Erickson 927.340, 
Hinge for electrical and other devices, 

spring, L. H. Moulthrop 927.373: 

Hitching strap fastening, V. O. Parker 927,275. 

Hoist, S. H. Libby 927,417: 

Holdback hook, I. D. Cady 927.220* 

Hook and eye, J. F. Schoeppl 926.77R 

Hose connection, I. S. Dunmyer 927,336t 

Hose coupling. Watkins & Millen 927.38S 

Hose nozzle, E. Nelson 927,378 

Hose rack, A. Jones , , 927,410 

Hunting knife, Hoglund & Olsen 927,352 

Hydrocarbon burner, H. Lemp 927, -316 

Hydrocarbon engine, F. L. Nichols 927,001 

Illuminating device, W. N. McComb 926,956 

Incandescent mantles, manufacturing, A. 

Muller 927,374 

Index, C. J. Bryant 927,107 

Indicator, M. Arndt 927,207 

Induction coil, A. K. Keller 927.413 

Insulator, L. Stelnberger 927.187 

Insulator, J. T. Bond 927,321 

Insulator and lightning arrester, combined, 

W. F. HUtt 927,046 
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Classified Advertisements 

Advertising in this column is 76 cents a line. No less 
than four nor. more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY.- You will And 
Inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give tbe number of tbe inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. 

MUNN <fc CO. 



BUSINESS OPPORTUNITIES. 

WANTED.— To Interest capital In new safety razor. 
Patented and patent applied for. Very simple, has two 
sides, and shaves light and close without adjusting, has 
guide to shave at correct angle. Most beautiful handle. 
Take partners, sell outright or royal ty. Send for folder 
and sample. Edward Krusius, 890 E.lrSth St., New York. 

inquiry No. 886S.— Wanted to buy nickeloid for 
buttons. 

OKLAHOMA TOWN LOTS. Only S40.00. tl.00 per 
week. Good investment. Sell 10 and get free return 
trip there. Exceptional opportunity. Investigate. 
Clarence E. Pang, 858 Rosemont Ave., Chicago, 111. 



PATENTS FOR SALE. 

FOR SALE— P. S. and Canadian patent No. 912,190. 
Adjustable standard and improved bolster for wagons. 
A leaner. Manufacturers and wagon companies ad- 
dress C M. Shotwell, Box 422, Kemmerer, Wyoming. 



Inquiry No. 8»0S. 

for Venetian blinds. 



- For a dealer in tapes and Cords 



FOR SALE.— American Patent No. 9UAV. on nail 
setter. An article every carpenter and cabi net maker 
will use. C. A. Gehne, 331 8. W. Ave., Chicago, 111, 

Inquiry No. 8918.— For manufacturers of "Wydt's 
Electro-Catalytic Sparking Plug." 

FOR SALE OR PLACING UPON ROYALTY.— 
Patent No. 923,075. Aeroplane, wanted May 25, 1909. 
Full particulars on request. Address John Potts, 
Winchester, Ohio. 



FOR SALE. 



FOR SALE.— Specialty for manufacturers. Dental 
floss holder, patented May, 1909. For further particu- 
lars apply direct to inventor, T. A. Tubbs, Seattle, 
Wash., care H. S. Emerson Company. 



Inquiry No. S921. 
paper 



-For the manufacturers of gilt 



HELP WANTED. 

YOUNG MAN, graduate of some school in mechani- 
cal engineering, for position in woodworking plant in 
small Tennessee town. Good opportunity for advance- 
ment. State experience, if any, and salary. Answer 
" Position," Box 773, New York. 

Inquiry No. 8922.— Wanted the address of Wortb- 
ington Boiler Co. 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
timates should be obtained In advance. Address 
Munn & Co., List Department, Box 773, New York. 

Inquiry No. S928.— For the manufacturers of a 
steam rotary excavator as described in the Scientific 
American of December 12, 1908, page 347. 

A LIST OF 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address Munn & Co., List Department, 
Box 773, New York. 

Inquiry No. 8931 .—For parties who manufacture 
the Western Stump Borer for boring stumps. 

Inquiry No. 8941.— For manufacturers of ma- 
chinery for making fly screens. 

Inquiry No. 8960. -For the address of the Wind- 
sor Mfg. Co., manufacturers of waterproof collars and 
cuffs. 

Inquiry No. 8966.— Wanted the address of the 
Cohendet Motor Co. 

Inquiry No. S969.— Wanted machines that make 
accordion dress plaiting (steam). 

Inquiry No. S974.— For address of firms inter- 
ested in fishing reels. 

Inquiry No. S977.— For manufacturers of ma- 
chinery for manufacturing denatured alcohol. 

Inquiry No. 89?8.— Wanted the address of manu- 
facturers of dry pans or crushers to grind sand for 
plastering and cement works. 

Inquiry No. 8980.— For the address of manufac- 
turers of mortars and pestles that are used by druggists. 

Inquiry No. 8984. -Wanted the address of the 
manufacturers of Cypress wash tubs. 

] nquiry No. 89S6.— Wanted to buy crown and flint 
glasses for telescope objectives. 

Inquiry No. 8987.— Wanted, the manufacturers of 
the Van Winkle, Woods & Sons, and the Weber power 
meters. 

Inquiry No. 8990.-For information regarding 
shoes not made of leather but similar to the same and 
are as durable. 

Inquiry No. 8995.— Wanted to buy round and oval 
glass paper weights, such as are used for mounting 
photographs. 

Inquiry No. 8996.— Wanted addresses of manu- 
facturers of machinery for working orange wood mani- 
cure sticks. 

Inquiry No. 8997.— Wanted the address of the 
manufacturers of bread or cake boxes. 

Inquiry No. 8999.-For manufacturers of com- 
bined clothes and clothes pin receptacle. 

Inquiry No. 9000.— Wanted, a combined appliance 
for holding hats, coats and umbrellas safely and 
securely. 

Inquiry No. 9001.— For the address of progressive 
manufacturers of fruit jars. 

Inquiry No. 9002.— Forthe address of the Vartey 
Duplex Magnet Co., or anyone making and designing 
special electro magnets. 

Inquiry No. 9003.— For the address of parties 
who make " Invar " or other metals having a low co- 
efficient of expansion. 

Inquiry No. 9004.— Wanted to buy machinery 
suitable for grinding, sifting and preparing cooked 
cereals ; also packing same in cartons. 

Inquiry No. 9005.— For the address of manufac- 
turers of 4 oz. cylindrical paper boxes. 



Insulator bracket, distributing, A. L. Sta- 

dermann 926,906 

Insulator, high potential strain, L. Stein- 

berger 927,186 

Insulator, tubular, L. Steinberger . 927,185 

Internal combustion engine, E. W. Graef.. 927,233 
Internal combustion heat engine, J. L. Bo- 

■ gert 927,103 

Ironing board, J. H. Hartzell 927,237 

Ironing board, Holmes & Swagerty 927.408 

Ironing machine, A. Kreuter 926,751 

Jar closure or fastener, Welker & Long... 927,390 

Jewel fastening, ear, C. Weller 927,199 

Jewelry. J. L. Herzog 926,741 

Joint, E. Berliner 926,974 

Journal bearing, self oilirtg, F. F. Landis.. 927,361 
Keratin, producing digestible substances 

from, C. Neuberg 926,999 

Kerosene burner, H. Lcmp 926,883 

Key receptacle, F. Robinson 926,963 

Knob, door, G. B. Pickop 927,427 

Knob, screwless, A. Arens 927,443 

Knockdown box, C. C. Mengel, 

927,262, 927,264, 927,265 

Knockdown box or crate, C. C, Mengel.... 927,263 

Lace holder, J. Keel 926.876 

Ladle carrier, foundry, G. J. Blackham... 927.022 

Lamp, C. M. Daniels 927,124 

Lamp, arc, Fleming & Halverson 926.732 

Lamp, arc, W. S. Weedon 926.793 

Lamp, bake oven, G. C. Moore 926,995 

Lamp, electric arc, W. S. Weedon 926,792 

Lamp, electric arc, T.~ Spencer...' 927,010 

Lamp sockets, adjustable casing for, E. H. . 

Freeman 927,344 

Lamp socket, electric. W. G. Lindemann... 926,754 

Latch, Gregory & Heinen 927,043 

Latch, J. A. Giese 927,231 

Latch, gate, A. J. & W. H. Russell 927,079 

Latch, reversible, E. H. Summers 927,189 

Lathe, automatic, Grant & Fieg 926,737 

Lathe, multiple spindle, J. J. Grant 926,736 

Lathe spindle and chuck construction, moni- 
tor, E. J. McClellan 927,424 

Lathing, clip for metallic, J. Francis 927,137 

Leather substitute, production of a, R. 

Weeber 927,198 

Linoleum, manufacture of tiled, C. V. 

Michalkowski 927,370 

Liquid conveying apparatus, J. Beaupaln... 927,094 
Liquid treating apparatus, K. W. Bartlett, 

926,842, 926,843 

Lock, I. S. Goldman 927.139 

Lock, H. Schlichting 927,380 

Lock case construction, A. Arens 927,442 

Locking device for boxes, etc., A. von Heyne 926,742 

Locomotive, S. M. Vauclain 927,386 

Locomotive boiler* S. M. Vauclain 927,299 

Loom weft replenishing mechanism, H. 

Zwicky 926,918 

Loss of head and rate of flow gage, M. M. 

Borden 926,721 

Lubricating means, W. H. Dupre 927,337 

Mail bag catcher and deliverer, combined, 

J. E. Dief enderf er 926,928 

Mail carrier, M. C. Cain 927,325 

Mail receiving and delivering apparatus, T. 

J. Moody 927,268 

Manure distributer, C, W. Behrens 927,095 

Manure spreader, L. S. Hackney 927,141 

Massaging device, K. Davis 927,125 

Match safe, J. Borth 927,024 

Measuring instrument, electric, E. Thom- 
son 927,191 

Medicine timer, A. J. Scritchfleld 927,007 

Metal articles by pressure through dies, ap- 
paratus for making, J. Remmen 927,076 

Metal articles, making clad, J. F. Monnot. 927,371 

Metal, clad, J. F. Monnot 927,372 

Metal coiling machine, E. O. Goss 927,037 

Metal objects, making compound, J. F. Mon- 
not 927,062 

Metal working apparatus, C. Huber 926,985 

Metal working machine, E. R. Seward 927,432 

Metals, uniting or welding, W. S. Simpson. 927,292 

Metallurgical furnace, R. G. Reilly 927,283 

Meter lock, J. H. Jackson 927,146 

Molding apparatus, M. J. Pigfiarre 926,893 

Motor control, alternating current, E. F. 

W. Alexanderson 927,399 

Motor control, single phase, E. F. W. Alex- 
anderson 927,397 

Motor control system, J. A. Seede . . 927,178 

Motor control system, W. Naumann 927,426 

Motor controlling device, L. Janisch 926,874 

Motor cylinder, D. Reid 927,075 

Motors, means for supplying air to hydro- 
carbon, A. A. Low 926,756 

Mowing machine, W. E. Gilroy 927,460 

Music sheet turner, J. Scholtz 927,174 

Musical Instruments, pneumatic action for, 

L. B. Doman 927,454 

Navigation of waterways, apparatus for, C. 

Dorrity 926,981 

Newspaper holder, G. Verges 926,786 

Nut lock, W. L. Holloway 926,867 

Nut lock, C. R. Mervin 926,953 

Nut lock, W. Jacobs 927,466 

Nozzle for bluing steel sheets, J. E. Car- 

nahan 927,449 

Nozzles for turbines and the like, machine 

for cutting, A. E. Chernack 927,450 

Oar lock, T. W. Carey, Jr 926,847 

Oil burner, H. E. Swift 926,780 

Oil, hydraulic system for the distribution 

of, L. C. Snell 927,008 

Ore classifier, O. M. Kuchs 927,059 

Ores and speiss, treating arsenical, A. G. 

Betts 927,021 

Ores, treating, H. A. Hogel 927,046 

Oven, baker's, F. C. Busche 927,108 

Package carrier car, L. B. Bethards 927,213 

Package handle, E. F. Hulbert 926,986 

Packing machines, carton marking attach- 
ment for, W. H. Doble 927,225 

Packing for stufling boxes, F. D. Barlett... 926,841 

Packing, piston, G. R. Thompson 927,190 

Packing, rod, E. A. Menczer 927,156 

Painter's tool, G. D. Pushee 926,894 

Paper dishes, machine for making, C. Hal- 

breich 926,866 

Pen, fountain, A. J. Scritchfleld 927,177 

Permanent mold, J. H. Shaw 926,965 

Photographic representations of structural 

designs, producing, C. Clements 927,116 

Photography, film pack for three-color, F. 

E. Ives 927,244 

Picture exhibiting apparatus, automatic, G. 

M. Guerrant 926,939 

Picture machines, cylinder roller film 
steadier for moving, J. L. Hammond, 

reissue 12,985 

Picture machines, phonographic attachment 

for motion, G. Hammett 926,940 

Picture taking and projecting apparatus, 

combined moving, Watkins & Head 926,970 

Pile covering, concrete, J. S. Kimball 927,357 

Pipe coupling, C. A. Blessing 927,101 

Pipe coupling, J. M. Cameron 927,403 

Pipe joint, flexible, W. A. Greenlaw 927,462 

Pipe stems, detachable mouthpiece for, R. 

, L. Reed 927,074 

Pipes, device for preventing the return of 
waste water into water supply, R. 

Stickdorn 926,968 

Pistol, liquid magazine, T. G. Hamilton... 927,040 

Pitman, J. A. Wilson 927,392 

Planimeter, W. F. Durand 927,338 

Planing machine, J. R. Blakeslee 927,448 

Planter, Flannigan & Ruth , 926,932 

Planter, Reutzel & Frey 927,284 

Planter, potato, W. Throener 927,192 

Planter, seed. M. L. Smock 926,777 

Plow, J. McEntee 927,269 

Plow, N. J. Lindesmith 927,363 

Plow attachment, J. I. Ellis 926,930 

Pneumatic despatch tube apparatus, A. W. 

Pearsall 926,823 

Pneumatic despatch tube apparatus, carrier, 

A. W. Pearsall 926,824 

Pole, sheet metal. H. A. Ruggles 927,170 

Potato digger, J. R. Cook 926,979 

Potato digger, H. Cook 927,121 

Power jack, Hardenburg & Sager... 927,407 

Presses or other operating devices, ma- 
chine for feeding blanks or sheets to, 

Sargent & Peebles 927,171 

Pressing and sealing mechanism, E. E. 

Flora 927.033 

Printing machine, F. E. Blaisdell 927,099 



rrinting press, L. A. Wheat 926,795 

Printing press, E. O. Cartwright 926,850, 926,851 

Printing press, C. S. Evans 927,030 

Printing press, A. Hewitt 927,351 

Printing presses, guard for platen, J. Far- 

rar 927,2216 

Printing-, registering cuts for color, C. B. 

Howe 927,049 

Pruning appliance, A. S. Kleinsmith 927,359 

Pulverizer, A. F. Peterson 927,277 

Pump, M. Laux 927,415 

Pump, deep well, E. A. Hardison et al 927,236 

Pump for deep wells, F. W. Krogh 927,057 

Pump operating mechanism, Longenecker & 

Protzman 927,385 

Pumps, overflow stop for lift and force, E. 

Noppel 927,003 

Punching and shearing machine, F. W. Mil- 
ler 926,954 

Purse, J. M. Sundean 926,908 

Putting out machine, F. J. Perkins 926,825 

Quill substances, machine for treating, W. 

Webster 927,439 

Rail chair, W. H. Coffman 927,327 

Rail joint, Kimball & Freeman 926,879 

Rail joint, B. G. Brane 4 927,105 

Rail joint, J. M. Cunningham 927,330 

Rail joint, W. Wright 927.393 

Rail joint lock, H. L. Mason 926,888 

Rail support and securing device, E. R. 

Inman 926,872 

Railway block system, G. W. Nistle et al. 926,818 

Railway frog, G. C. Lucas 926,990 

Railway rail joint, G. Wilson 927,305 

Railway rail joint, Jones & Gill 927,411 

Railway rail tie, metallic, Beach & Cun- 
ningham 927,210 

Railway safety device, S. H. Harrington.. 927,041 

Railway signal, J. S. Hobson 926,743,926,870 

Railway switch, P. McGrath 926,816 

Railway tie, R. G. Bullard 927,324 

Railway tie and rail fastening, cement, A. 

Warfleld 926,788 

Railway track, H. O. Keferstein 926,877 

Railway track, construction. J. H. F. 

Sehulze 927,175 

Railway trains, operating, A. Beamer 927,401 

Rake. See Hay rake. 

Rake tooth, removable. H. V. Smith 926,902 

Range, cooking, H. M. Smith 927.437 

Razor blade strapper. Goldsmith & Werner 926,865 

Razor, safety, J. Stolpef 927,188 

Razor, safety, G. H. Hamilton 927,349 

Receptacle and blank therefor, J. B. Miller 926,758 

Recording instrument, J. Harris 926,869 

Reflector, Spencer & Carlstedt 927,011 

Refractory material and producing same, O. 

L. Norton 926,820 

Registering device. E. Nicholson 927,065 

Resealing trap, H. J. Luff 927,419 

Resilient wheel, W. L. Martin 927,154 

Rice hulling machine, G. H. A. Lyford 926,991 

Road repairing machine, W. G. Herring. . . 927,239 

Roasting furnace, H. A. Hogel 926,942 

Rock drill making and sharpening machine, 

G. W. Smith 927,181 

Rocker and Morris chair, combined stand- „ 

ing, A. L. Haley 927,234 

Rolling mill, J. R. George 926,863 

Roof plate and attic foul air vent, J. L. 

Fruin 927,034 

Rotary drill, portable, J. G. St. Germain... 926,832 

Rotary engine, F. D. Kelly 926,748 

Rotary engine, W. S. Ferguson 927,227 

Rotary motor, A. Brauer 926,846 

Rotary motor or pump, M. H. Dowling 926,731 

Rotary steam engine, F. J. Waters 926,914 

Rubber footwear, making, E. A. Saunders. 927,287 
Rubber overshoe and fastening device there- 
for, L. Reed 927,282 

Rug hanger, R. W. & R. M. Kolini 927,053 

Ruling machine, R. C. Stevens 927,468 

Ruling machine perforating attachment, J. 

W. Ball 927,400 

Sad iron edging machine, R. H. Dorsey 927,130 

Safe, coin, W. T. Gordon 927,461 

Samson post, T. J. Oney 926.959 

Sash lock, window, A. C. J. Roy 926,899 

Saw, power hack, R. C. Berry 926,802 

Saw tooth setting machine, automatic, C. 

S. Tuf enkjian 926,785 

Sawing machine, D. A. Kennedy 927,248 

Scaffold, G. R. Earnest 926,860 

Scissors or shears, J. H. Krouse 927,058 

Scraper, A. B. Munson 926,997 

Seal, box, E. J. Brooks 927,217 

Seal lock, Stover & Chambers 927,249 

Sealing machine, envelop, A. F. Roberts . . . 926,827 
Seeder, hand, S. B. & J. F. Rittenhouse. . 927,429 

Self cleaning comb, J. J. Rauh 926,766 

Sewing machine looper movement, L. Onder- 

donk 926,891 

Sewing machine motor, J. Albright 926,720 

Sewing or work basket holder, F. H. Wil- 
son 926,798 

Shade and lace curtain bolder, combined 

window, J. O. Anderson 927,090 

Shade fixture, window, F. W. Lowe 927,366 

Sharpener for shears and scissors, M. E. 

Ingram 927,243 

Sharpener, skate, D. B. Dow 927,131 

Shaving cup, H. P. Cook 926,805 

Shears. See Animal shears. 

Sheave block, J. T. Kelley 926,878 

Sheet metal corrugating machine, S. T. 

Walton 927,302 

Sheet metal pressing die. C. F. Steiber 927,184 

Shipping can, J. H. Chidester 927,223 

Ships in foggy weather, device for con- 
trolling the course of, J. Orlay 926,822 

Shock carrier, H. Christianson 927,114 

Shoe form, G. A. Minzy 927,157 

Shoe form, M. B. Reach 927,280,927,281 

Shoe tree, W. L. Kohler 926,750 

Shoe tree and display form, ventilatng, R. 

H. Boyd 927,104 

Shoe tree and stretcher, combined, Spielman 

& Post 927,083 

Show case, H. B. Joyce 927,052 

Show case, J. H. & J. W. Leslie 927,060 

Shuttle mechanism, J. Larsen 927,152 

Sign, O. C. Townsend 926,781 

Sign, electric, F. D. Ammen 927,018 

Sign, illuminated, Wiley & Hough 926,790 

Signal devce, F. S. Dombrowski 927,129 

Signaling system, J. G. Nolen 927,377 

Sizing and shaping, A. F. Rockwell 926,898 

Smokestack, N. M. Scharnberg 926,772 

Snap fastener member. G. A. Holmes 926,871 

Spacer, J. M. Campbell 927,110 

Spark indicator, F. W. Brandow 926,976 

Sparking plug for hydrocarbon motors, A. 

A. Low 927,255 

Speed controlling device. C. E. Palmer 927,159 

Speed indicator, A. L. R. Ellis 926,861 

Spike, C. D. Walcott 927,301 

Spinning, twisting, and doubling machinery, 

S. Z. de Ferranti 927,343 

Spoon rest, E. Wallace 927,088 

Spraying device, T. P. Watson 926,791 

Spring controller, H. A. House 927,048 

Spring wheel, J. E. Rielly 926,769 

Spring wheel, J. D. Sower 927,009 

Square, folding, E. Bennett 927,096 

Staking machine, F. J. Perkins 926,826 

Stall floor, J. W. Fargo 927,467 

Station Indicator, C. H. Duede 927,405 

Steam generator, petrol heated, M. A. Nor- 

mand 926,958 

Steel, manufacture of open hearth, T. S. 

Blair, Jr 927,097 

Stiffening materials, machine for preparing, 

W. Webster 926,790 

Stills, cut-off gate for, R. W. Southerland 926,905 
Stitching horse, harness or leather, H. J. 

Bowman 926,975 

Stone composition, artificial, E. W. Ander- 
son 927,312 

Stone or rock channeling machine, A. Ball. 927,444 
Storage and dispensing vessel, G. E. Walton 927,195 
Stove attachment, C. A. Notman. reissue.. 12,984 

Stove door latch, gas, R. Hoffman 927,240 

Stoves, manifold for gas, W. Thompson... 926,835 

Stovepipe, E. Lohsand 927,253 

Strainer stopper, sink, S. E. Horner 927,047 

Street cleaning machine, J. E. Briggs 926.723 

Stud, metallic partition, H. I. Jeffers 927,050 

Stud setter, automatically opening, F. A. 

Errington 927.028 

Sulphur, recovering, Field & Jahl 927,342 




Foot and 
Power 
Screw Cutting 



"Star" 
Lathes 



Automatic 
Cross 
Feed 

FOR PINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N. Y„ U. S. A. 



Engine and Foot Loathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Print anrl Dnuior and Turret Lathes. Plan. 

rUUl allll rUWcr ers, SbaDers, and Drill Presses. 
SHEPARD LATHE CO., m W. 31 St. Cincinnati, O. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 
MACHINERY nr 

allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free, 
W. F. 4 JOHN BARNES CO. 
Established 1872. 

1 999 Ruby St. Rockforo, III. 




Noteworthy Articles 

ON TIMELY TOPICS 

Eacb number of the Scientific American 
Supplement costs 10 cents by mail. 



SEWAGE AND ITS DISPOSAL. A 

review of modern methods. By H. I.EM- 
MOIN- CANNON. Scientific American 
Supplement 1551. 

ELECTRIC LIGHTING FOR AHA. 
TEURS. How a small and simple experi- 
mental installation can be set up at home. 
Scientific American Supplement 1551. 

CHEMICAL AFFINITY. Simply explained 
by SIR OLIVER I.ODGE. Scientific Ame- 
rican Supplement 1547. 

CASE-HARDENING. By DAVID 
FEATHER. Scientific American Sup- 
plement 1547. 

ELECTRIC IGNITION SYSTEMS. A 

comprehensive article by E. W. ROBERTS. 
Scientific American Supplement 1546. 

CONCRETE. A general article on its merits 
and defects. Scientific American Sup- 
plement 1543. 

REINFORCED CONCRETE. Some of 
its Principles and Applications with practi- 
cal Illustrations, Scientific American 
Supplements 1547. 1548, 1551. 

ELECTRONS AND THE ELECTRO- 
NIC THEORY are discussed by SIR 
OLIVER I.ODGE in Scientific American 
Supplements 1428, 1429, 1430, 1431, 
1432, 1433, 1434. 

THE PANAMA CANAL is described from 
the engineering standpoint in Scientific 
American Supplement 1359. 

WIRELESS TELEGRAPHY. Its Progress 
and Present Condition are well discussed in 
Scientific American Supplements 1425, 
1426, 1427, 1386. 1388, 1389, 1383, 
1381, 1327, 1328, 1329, 1431. 

HOW TO CONSTRUCT AN EFFI- 
CIENT WIRELESS TELEGRAPH 
APPARATUS AT SMALL COST is 
told in Scientific American Supplement 
1363. 

SUBMARINE NAVIGATION. An ex- 
haustive review of the subject is published 
in Scientific American Supplements 
1414, 1415, 1222, 1223. 

SELENIUM AND ITS REMARKABLE 
PROPERTIES are fully, described in 
Scientific American Supplement 1430. 
The paper is illustrated by numerous en- 
gravings. 

THE INTERNAL WORK OF THE 
WIND. By S. P. I.ANGLEY. A painstak- 
ing discussion by the leading authority on 
Aerodynamics, of a subject of value to all 
interested in airships, Scientific American 
Supplements 946 and 947. 

LANGLEY'S AERODROME. Fully de- 
scribed and illustrated in Scientific Ameri- 
can Supplements 1404, 1405 and 1546. 

STEAM TURBINES. Their Construction, 
Operation and Commercial Application. 
Scientific American Supplements 1306, 
1307, 1308, 1422, 1400, 1447, 1370, 
1372, 1521. The articles have all been 
prepared by experts in steam engineering. 

PORTLAND CEMENT MAKING is de- 
scribed in excellent articles contained in 
Scientific American Supplements 1433, 
1465, 1466, 1510, 1511. 

AERIAL NAVIGATION. Theoretical and 
Practical Discussions. Pictures and Descrip- 
tions of actually-built dirigible balloons and 
aeroplanes wilt be found in Scientific 
American Supplements 1161, 1149, 1150, 
1151, 1404, 1405. 1413, 1455. 

THE TANTALUM LAMP. A full illus- 
trated description of a lamp having a metal- 
lic filament and burning at once without 
preliminary heating appears in Scientific 
American Supplement 1523. 

THE WATERPROOFING OF FABRICS 

is thoroughly discussed in Scientific Ame- 
rican Supplement 1522 by an expert. 
THE SPARK COIL. ITS CONSTRUC- 
TION AND MAINTENANCE, is the 

subject of a painstaking article in Scien- 
tific American Supplement 1522. 

ELECTRIC IGNITERS FOR GAS EN- 
GINES are discussed in Scientific Ame- 
rican Supplement 1514. 

CARBURETERS, a subject of immense im- 
portance to automobilists and the users of 
oil engines, is well treated in Scientific 
American Supplement 1508. 

EPICYCLIC TRAINS, which play an im- 
portant part in toothed gearing, are ably 
described in Scientific American Supple- 
ment 1524. 

Each number of the Scientific American 
Supplement costs 10 cents by mail. 
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PARIS GURTERS 





No 

Metal 

can 

touch 

you 

You need them es- 
pecially with Knee- 
Drawers. 

The only garters that 
fit so p e r f e c 1 1 y you 
wear them unconsciously. 

25 and 50 cents at dealers, or direct 
if you don 't find them. 

A. Stein & Co., 182 Center Ave., Chicago 



SEALED PROPOSALS. 

8BAI1BD PROPOSALS will be received at the office 
of the Director of the Census, Washington, D. C, until 
8 o'clock P. M., August 9, 1909, and than publicly opened 
for furnishing all the labor, materials and work neces- 
sary for the construction in lots of In, to, 10U, or 1^5 tabu- 
lation machines and dellverimrthe same complete, free 
of all charges for transpj.irta.flon, at the Census Build- 
ing Washington, D. C. The right is reserved to accept 
or reject any or all bids in whole or part, to strike out 
anyitemoritemsin the specifications, and to waive any 
defects. ■ For specifications, blueprint ilrawim'ii blank: 
proposals, and full information address E. DANA 
DUKAND. Director of the Census, Department of Com- 
merce and Labor, Washington, D. C. 



CARD PUNCHING MACHINES; POSTPONEMENT 
OF OPENING OF BIDS.— The lime for the opening of 
bids for furnishing all the labor, materials and work 
necessary for the construction in lots of 100, 150,200,250 
or oOO Automatic Card Punching Machines and deliver- 
ing the same complete, free of charge for transporta- 
tion, at the Census Building, Washington, D. C, is 
hereby extended from July 19, 1909, the date previously 
advertised, to July 26, 1909. Bids will be received at the 
office of the Director of the Census, Washington, D. C, 
until 2 o'clock. P. M., on that date. For further in- 
formation, specifications, blue print drawings, blank 
proposals, and full information address E. DANA 
DURAND, Director of the Census, Department of 
Commerce and Labor, Washington, D. C. 



WANTED -DRAFTSMAN FOR DESIGN OPH EAT- 
ING SYSTEMS at 15.25 per diem. Bureau of yards and 
Docks, Navy Department. An examination will be held 
at the Navy Yard, Washington, D. c, July 30. 1909. to 
fill the above position. For application and further in- 
formation address "COMMANDANT," Navy Yard, 
Washington, D. C. 



SOUTHERN STAMPING & MFG. CO. 

Manufacturers of special and patented articles. 
K. 8., Nashville, Turn. 



I FlJ J5EH3EIB Corliss Engines, 1 

in A and Bottlers' Machinery. THE 1 
| *■ * 5 MFG. CO., S99 Clinton St., Milwauk 



, Brewers 

...... _ . VILTKB 

MFG. CO., 899 Clinton St., Milwaukee, Wis 



MfinFI? * EXPERIMENTAL WORK. 

lllUULLO Inventions developed. Bpecial Machinery. 
E. V. BAILLARO CO.. 24 Frankfort Street. New York. 



nvynilfpn Expert Manufacturers 

Jt\ \J O O I-/ *V. Fine Jobbing Work 

PARKER, STEARNS k CO., 288-290 Sheffield Av.,B'klyii.N.Y. 



UnnpC Special Machiner>. Die?, Tools, Undeh 
Ifl U U II £ M e tai Specialties. Inventions perfected 



MODELS <£ EXPERIMENTAL WORK 

Anything Train n W.teh to an Automobile 

Ctias.E. Drassler & Co., Metropolitan Bldg.,1 Madison Ave., New York 



DIE MODELS SPECIAL 
WORK TOOLS MACHINERY 

NATIONAL STAMPING AND ELECTRIC WORKS 

153-159 S. Jefferson Street Chicago. III. 



Experimental and Model Work 

A fully equipped manufacturing plant. 
' Large and small contract work. 
THE NEWARK CENERAL MFC. COMPANY 
Foot of Centre St., Newark, N. J. 



MfinFI S * EXPERIMENTAL WORK. 

ITIUUtLO Gears, Dies. Tools, Novelties manufact'd. 
M. P. SCHELL, 1759 Union Street, San Francisco 



Mf)nri C fCHICAGO MODEL WORKS 



Experimental & Model Work 

Oir. & advice Int. Wm. Qardam & Son. 221 Fulton 8t,NT 



t »e schw: 
t Steel stam, 

BRID 



DRYING MACHINES 



For Granular Materials 

S. E. WORRELL 
Hannibal, Mo., U. S. A. 



Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravings 
25c, Parlor Tricks Catalogue, free. 
MARTINKA * CO.. Mf rs.. 4SB Sixth Ave., New York 



MASON'S NEW PAT. WHIP HOIST 

for Outrieger hoists. Faster than Elevators, and hoist 

direct from teams. Saves handling at less expense. 
Manfd. by VOLNEY W. MASON & CO.. Inc. 

Providence, R. I., E. 8. A. 



VENTRILOQUISM 

Learned by any Man or Boy at borne. Small cost. Send 

to-day 2-cent stamp for particulars and proof. 

O. A. Smith, Room 1 170, 2040 Knoxvllle A ve., Peoria, III. 



Supporting device, H. Bagaason 

Switch, W. J. Clark 

Switch stand. H. H. Lloyd 

Syringe, E. T. Pearl 

Table slides, making steel, O. G. Franks... 

Tam-o'-shanter and hood, combined, O. 
Hurlbert 

Target, A, Muller 

Telegraph transmitter, wireless, L. De 
Forest 

Telegraph tuning device, wireless, L. De 
Forest 

Telegraphic instrument, J. J. Ghegan 

Telegraphy, space, L. De Forest 

Telegraphy, wireless, L. De Forest, 

Telephone connecting apparatus, E. C. Mo- 
lina 

Telephone exchange system, call distribut- 
ing, S. H. Browne 

Telephone exchanges, automatic ringing cir- 
cuit and apparatus for, R. H. Manson. 

Telephone Jack, 'A. L. Sohm 

Telephone system, J. M. Latimer 

Telephone transmitter, C. Adams-Randall . . 

Telephony, space, L. De Forest 

Telescope, W. S. Stockwell 

Tennis apparatus, G; W. Senn 

Thermal cut-out, Reynolds & Sachs 

Thermometer, R. W. Mattox 

Threshing cylinder tooth, T. Dagel 

Tie. See Railway tie. 

Tire, C. L. Schwarz 

Tire, Karlstrom & Holmquist 

Tire adjuster, A. A. Long 

Tire armor, W. J. Belyea 

Tire filling compound, F. M. Willett 

Tire pressure gage, pneumatic, O. R. 
Twltchell 

Tire puncture indicating device, J. L. Mar- 
maud ... 

Tire, vehicle, B. C. Swinehart 

Tire, vehicle, J. G. Gram . J r - 

Tires of automobiles and other vehicles, 
means for securing the, A. J. Mlchelln. 

Tobacco frOi* C. R. Hope 

Tobacco pipe, J. E. Irving 

Tobacco pipe, H. R. White 

Tool holder, G. R. Lang 

Tool holder, I. Larson 

Toy, H. T. Trlmbur 

Track construction, W. A. Braden 

Track gage, P. S. Roller 

Track sanding apparatus. I. A. Gibbs 

Traction engine, D. T. Timberlake 

Traction wheel. C. M. Bell 

Transmitting apparatus, H. Shoemaker, 

926,900, 

Transom draft gear, E. P. Kinne 

Trap shooting, scoring machine for, C. F. 
Stewart 

Trough, J. S. & J. B. Weaver • 

Truck, car, W. S. Adams 

Truck, car. O. Hochberg 

Tub carrier, F. E. Witney 

Tube mill for cement, stones, etc., I. A. 
Knecht 

Turbine, E. I. Braddock 

Turbine, J. H. Bolltho 

Turbine, elastic fluid, B. LJungstrom 

Turbine, elastic fluid, H. L. Barton .927,093, 

Type casting machine, H. H. Hardinge.... 

Typewriter and music printer, combined, G. 
M. N. Lafarle 

Typewriters, ink fountain attachment for, 
W. E. Phillips 

Typewriting machine, E. E. Barney 

Typewriting machine, C. B. Yaw 

Typewriting machine, J. C. McLaughlin. . . 

Umbrella for use as a boat, S. Ettinger... 

Universal Joint, H. Vanderbeek 

Valve, H. Hall .".. 

Valve, H. Llppold 

Valve, G. A. Blake 

Valve, A. Paul 

Valve, R. H. Chalk 

Valve, F. Glass 

Valve, W. R. Thomas 

Valve and chamber therefor, water-cooled 
furnace, W. R. Palmer 

Valve, flushing tank, B. Dale ; 

Valve for flush tanks, high pressure reduc- 
ing and noiseless, A. G. Vlrckler 

Valve guard, W. Thompson 

Valve, hot blast, M. L. Rowe 

Valve mechanism, blowing engine, B. V. 
Nordberg 

Valve, mixing, W. G. Newton 

Valve, non-return, stop, N. C. Locke 

Valve, pressure regulating, F. N. Labelle. . 

Valve, trough, B. I. Mauldin 

Valve truing tool, A. S. Noonan 

Valves, adjustable bearing for, G. B. 
Fetsche 

Valves, hydraulic operator for gate, D. P. 
Moore 

Vase, self watering flower, C. D. Jackson. 

Vegetable washer, A. M. Jensen 

Vehicle and truck, motor, F. Luthke 

Vehicle controlling device, R. Werkner 

Vehicle gear, F. J. Paxton 

Vehicle, motor, G. T. Glover 

Vehicle, motor, A. W. Harpstrite 

Vehicle steering gear, S. D. & H. T. Latty 

Vehicle wheel, J. W. Thompson 

Vehicle wheel, J. Slnnott 

Vehicles, means for reducing air resistance 
on, G. A. Ahrens 

Vending machine, paper, Kraemer & Howell 

Ventilator, J. Jacobs 

Veterinary dental implement, J. P. Riefer. 

Vise, drill, J. C. Scogglns 

Wagon boxes and racks, means for detach- 
ably connecting, H. S. Swan 

Wagon, dumping, J. E. Brlggs 

Wagon, log and lumber, J. H. Anthony... 

Wagon reach, extensible, A. Davis 

Wagon, sled, and the like, child's, E. M. 
Henle 

Wagon wheel brake, dump, L. Boucher 

Wainscoting, C. B. . Allen 

Wall plug, F. M. Marshall 

Warp beam head, T. J. Sands 

Washer. See Vegetable washer. 

Washing device, clothes, G. B. Wilson 

Washing machine, J. C. Simmons 

Washing machine. D. W. Phillippy 

Waste, combination, J. L. Fruin 

Water closet valve device, P. J. Madden... 

Water heater, electric, H. W. Denhard .... 

Water purifying apparatus, M. Miller .... 

Water purifying apparatus, G. Pfeiffer, Jr. 

Waxing, and scouring pad, G. B. Watson... 

Weaner, calf, W. Mann ' 

Weirs, etc., arched construction of, W. H. 
Shields : 

Welt, G. E. Rollins 

Welting machine, J. Larsen 

Wheel, J. G. Maxwell 

Whip lock, A. B. Bartlett 

Winch, portable, C. Wick 

Window, A. E. Gould 

Window ventilating device, store, B. F. 
Beck 

Window washer, W.--H. Bebout 

Wire bound box, C. C. Mengel 

Wire frame machine, Plaser & Cohn 

Wire receptacle, L. H. Riddle 

Wire stretcher, B. Graham 

Wire stripper, A. J. Furlong 

Woodworkers clamp, A. W. Offincer 

Worktable for presses and the like, R. J. 
Gibbon 

Woven fabric. R. A. Hammond 

Wrench, J. F. Roehm 

Wrench. J. S. Nicholson 

Yoke, safety ball bearing neck, J. P. Wil- 
son 



ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construct ion. which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated with 31 cuts. See Scientific 
American Supplement, No. 1202. Price lOcents by 
mail, from this office, and from ail newsdealers. 



926,840 
927.115 
927,364 
926,960 
927,456 

927,144 
926,955 

926,935 

926,934 
927,347 
926,936 
926,933 

926,994 

927,025 

926,950 
926,831 
927,414 
927.395 
926,937 
926,833 
927,179 
926,962 
926,993 
927,331 

927,006 
927,355 
927,254 
927,447 
927,304 

927,298 

926,757 
926,969 
927.122 

927,266 
926,944 
926.873 
927,015 
926,882 
927,362 
926,784 
927,216 
926,770 
927,459 
927,085 
926,844 

927,433 
926,812 

920,907 
927,137 
926,838 
B26.3B4 
927,309 

927,054 
926,803 
927,023 
926,814 
927,445 
926,740 

926,947 

826,764 
927,091 
927,283 
927,425 
927,341 
927,087 
926,739 
926,885 
927,100 
927,161 
927,326 
927,348 
927,438 

927,378 
928,730 

926,787 
926,836 
927,431 

927,271 
927,000 
926,755 
927,252 
927.368 
926,957 

926,762 

927,422 
927,245 
927,051 
927,256 
927,014 
927,276 
926,938 
927,463 
926,753 
926,783 
92 6,830 

926,971 
927,055 
927,147 
927,249 
927,381 

926,834 
926.724 
927.206 
926,855 

927,238 
927,322 
927,205 
927,367 
927,005 

927,202 
926,776 
927,069 
927,035 
926,887 
927.027 
927,267 
927.278 
■926,789 
927,258 

927.290 
927,078 
927.153 
927,259 
927,316 
927.200 
926,735 

927.317 
926.973 
927,261 
927.163 
926.896 
926.982 
927.345 
927.067 

927.458 
926.868 
926.828 
927,270 

927,306 



Pennsylvania Railroad 

BULLETIN 

90.8 Miles in 1080 Minutes 

The " Pennsylvania Special " is the climax of development in 
railroad transportation. It is operated primarily in behalf of the busy man. 

Under the train is the finest roadbed. Above the rails is the most 
completely equipped train. On the train is a picked crew. Alongside 
■ the tracks is the best Signal System. This combination makes for speed, 
regularity, safety, and utter comfort. 

The " Pennsylvania Special " has made good for many years. 
It is an asset to the business man. He can recreate on it or work as 
humor or necessity dictates, but he is using the minimum of time in meeting 
his engagements. 

Three quarters of the circumference of the clock-dial, all in the off 
hours, is its daily deed. 

The " Pennsylvania Special," the pioneer 1 8-hour train between 
New York and Chicago, leaves New York every day at 3:55 P. M. and 
arrives in Chicago 8:55 A. M. Returning it leaves Chicago 2:45 P. M. 
and arrives in New York 9:45 A. M. 



»3.ooo™no.ooo™ 

V — X IN THE REAL ESTATE BUSINESS 



W (i teach yon rjry mailflTery branch, of ilio Bfial Estate. 
Generftl Brolrcrnp*. and Insurance Btmrjcss o-nd 
appoint tod Sp*elfef RepraHiilBtlva of tho .aTgeat 

.co-operative real eetrte «t.d br&kermgB company. 
Excellent opporftrattia.. open to YOU. Br oar system 
V"-i Can :>cciii making mans? i u afeww«etji without 
intflrferlrifr with jour present occupation and with- 
out an 7 invertu.e*t of capital. Our co-operative de- 
partment will ggve yoti Eiorechoice, salable property 
to handle than any other I institution, A ConmfirHal 
Law Coarse FREE, Write for 62-paee boo*. fT*e. 
XHKCROS8 COUP ANT, 2808 Beaper Block, Chlca** 
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ROTARY PUMPS AND ENGINES 

Their Oriplnand Dftvelopment.— An Important series of 
papers giving a talatoncal resume of toe rotary pump 
and engine from 1588 and, illustrated with clear draw- 
ings showing tbe construction of various forms of 
pumps and engines. 36 illustrations. Contained in 
Supplements 11110, 1110* 1 1 1 1. Price 10 cents 
each . - For sale by Munn & Co. and all newsdealers. 



. REVERSING JK 
I PROPELLERS^' 



A* strong "^■jH|^^ r No solid 
aa a solid wheel ^^^^^^ wheel is speedier 

For nfotj your boat mrat kirn * ravers* par orieTEniitip 
proMlier. Cheap gnsre are worthless. Good ducb coal like IiIum- 
and— a gwul gear •■ not as eirong nnr mi detlrable an a 
"Slnta" ReTtM-iIng Propeller, and tliu "Hints" bChU lf-fl* 
mil n 17. SeuncU pr«Uy Strong but let ui prove It. 

In toe " .Sinn" R*TersLn£ Propeller are combined perfwt con- 

tTt>l om both speed and .lin^.i.'n , adju&tfibla pitch, elimination 

of Et-aaitt, dirt t Tvaated ap&ct tmd ptmtSt, We are dead terrain 

that the "SJnU" la king of all revwtflr>(r devices— that It w||l 

Batfafy yon. We'll nacJi op that atateuieut ay refund lau; pai> 

I cbnse prlcfton any ,l &iiita JJ VVhe«l tbat do's not aallufy, paying 

I freight both wfiyK, U'y.waut yuu Lohave our catalog;. It cqti- 

I taiuatlie ■rTbobpropaalrten Jn (.ariclse form. Send, today. 

L 



Wllmarth A Mormon £»., 6!4 Canal St., Grand Rapids, Mich. ] 



American 
Plan 



Chicago Beach Hotel 

• Finest Hotel on the Great Lakes - 



European 
Plan 



An ideal resort for rest or pleasure! — ten minutes* ride from city, dose to the famous Golf 
links and other attractions of the great South Park System. Has 450 large airy 
rooms, 250 private baths. There is the quiet of the lake, beach and shaded parks, or the 
gayety of boating, bathing riding or driving, golf, tennis, dancing and good music. Table 
always the best. Nearly (000 feet of broad veranda overlooking Lake Michigan. For 
handsomely illustrated booklet address Manager, 51st Blvd. and Lake Shore. Chicago 




A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now he obtained by the in- 
ventors for any of the inventions named in- the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



NEW PAPERS ON 

Concrete, Reinforced Concrete, and 
Concrete Building Blocks 



SCIENTIFIC AMERICAN SUPPLEMENT 
1543 contains an article on Concrete, by 
Brysson Cunningham. The article clearly 
describes the proper composition and mix- 
ture of concrete and gives the results of 
elaborate tests. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1538 gives the proportion of gravel and 
sand to be used in concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1567, 1568, 1569, 1570, and 1571 contain 
an elaborate discussion by Lieut. Henry 
J. Jones of the various systems of rein- 
forcing concrete, concrete construction, 
' and their applications. These articles 
constitute a splendid text book on the 
subject of reinforced concrete. Nothing 
better has been published. 
'SCIENTIFIC AMERICAN SUPPLEMENT 
997 contains an article by Spencer New- 
berry in which practical notes on the 
proper preparation of concrete are given. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1568 and 1569 present a helpful account 
of the making of concrete blocks by 
Spencer Newberry. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1534 gives a critical review of the en- 
gineering value of reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1547 and 1548 give a resume in which 
the various systems of reinforced con- 
crete construction are discussed and illus- 
trated. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1564 and 1565 contain an article by 
Lewis A. Hicks, In which the merits and 
defects of reinforced concrete are an- 
alyzed. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1551 contains the principles of reinforced 
concrete with some practical illustrations 
by Walter Loring Webb. 

SCIENTIFIC AMERICAN SUPPLEMENT 

1573 contains an article by Louis H. Gib- 
son oh the principles- of success in con- 
crete block manufacture, illustrated. 

SCIENTIFIC AMERICAN SUPPLEMENT 

1574 discusses steel for reinforced con- 
crete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1575, 1576, and 1577 contain a paper by 



Philip L. Wormley, Jr., on cement mortar 
and concrete, thjir preparation and use 
for farm purposes. The paper exhaus- 
tively discusses the making of mortar 
and concrete, depositing of concrete, fac- 
ing concrete, wood forms, concrete side- 
walks, details of construction of rein- 
forced concrete posts, etc. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1586 contains a review of concrete mix- 
ing machinery by William L. Larkin. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1583 gives valuable suggestions on the 
selection of Portland cement for concrete 
blocks. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1581 splendidly discusses concrete aggre- 
gates. A helpful paper. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1595 and 1596 present a thorough dis- 
cussion of sand for mortar and concrete, 
by Sanford E. Thomson. 

Scientific American supplement 

1586 contains a paper by William L. 
Larkin on Concrete Mixing Machinery, In 
which the leading types of mixers are 
discussed. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1626 publishes a practical paper by 
Henry H. Quimby on Concrete Surfaces. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1624 tells how to select the proportions 
for concrete and gives helpful suggestions 
on the Treatment of Concrete Surfaces. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1634 discusses Forms for Concrete Con- 
struction. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1639 contains a paper by Richard K. 
Meade on the Prevention of Freezing In 
Concrete by Calcium Chloride. 

In SCIENTIFIC AMERICAN SUPPLE- 
MENT 1605 Mr. Sanford E. Thompson 
thoroughly discusses the proportioning of 
Concrete. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1578 tells why some fail in the Concrete 
Block business. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1608 contains a discriminating paper by 
Ross F. Tucker on the Progress and Logi- 
cal Design of Reinforced Concrete. 



Each number of the Supplement costs 10 cents. A set of papers 

containing all the articles above mentioned will be mailed for 23.40 

Order from your Newsdealer o r from 

MUNN & CO., Publishers, 361 BROADWAY, NEW YORK CITY 



Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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HolsmanAutomobfles 



High Wheels Travel all /toads. 
Because all Roads are made to 
he traveled by High Wheels. 

Oldest and largest makers of high-wheeled 
automobiles in the world. World's record 
for Hill-climbing and Reliability con- 
tests in this class. Only all ball-and- 
roller-bearing motor made. New 
friction-chain direct drive — no gears. 
Roadlblllty and Reliability 
are the reasons for high wheels and 
solid rubber tires. Send for our 
catalog and learn more about these 
popular, intensely practicable vehi- 
cles and their low cost. 
HOLSMAM AUTOMOBILE GO. 
Suite 2lb fflonadnoefc Bit Chicago 




GoAnywher 





SAVE HONEY 
SAVE TIRE EXPENSE 
Equip Your Bicycle With 

g&37Ire,s 

The hest bicyclfi tires tniitlc. Trie irmst 
B&tlsfaetoi? to ride. Th«* easiest to repair. 
The most economical to ties, 

Sold hy ali Bicycle dABtan nutf supplied on 
new wheel* when specified- Write rnr free 
catalog also jrtve name of your local dealer. 

£%~ Hi-nit iiv 4> + (n |Hiv fur [ifi*tngc arid wrapping 

jvihI W(* will rriiiil Vinl ft. I riknmp M H f£ fm 

UoM ]>Ia1hI SnmftnEr Mriirr I'ln rilEE 



G 

Ir 



& J TIRE, CO. 

dianapolis, lnd. 



W 



GERNSBACK INTERRUPTER 

givestruly marvelous results. Works 
with ANY coil on 50-22* volts direct 
or alternating current. Increases the 
spark length 25 per cent, and the out- 
1 put 6 per cent. No con- 
' iser, resistance, etc., need- 
Cut No. 1 shows spark 
of 2-in. coil witn 6 volt stor- 
> battery, No.2the Flame 
(^•io. thick) of the same 
coil with the Gernsback in- 
terrupter. If vmi have a coil 
you cannot nltp-nlio be with- 
out it. Invaluable for wireless and X-Ray work. Price $3.50. Send2c. 
postage for I ■.'•-page cyclopedia catalog and description of the interrupter. 
ELECTRO IMPORTING CO., 84;i West Broadway, New York City 

" Everything for the Experimenter" 






&54,00 per dav 
^Jte - CAMERA-SCOPE 

Ami ve wtii prtJV&lt. Anyoaie can operate 
it- Mukt&tf hTii&bed button photography 11 
minute. Price of CamecB-Seope, trail bui>~ 
pllea for njaklTiG 3UG pictures (en ugta to 
[my for t'lt complete outfit) B&9uuu* 
Kxtra buttons $1 per liumlreii ; t;;ttr« frames 
¥1."JJ pi-T sf(>^s, Tie IrWiepf ndent ;md make 
money f of ynursult. Write today* 

W, S. MOUNTFORD. 1 DO Maiden Lane, New York. N.Y. 




For One Automobile Trouble and 
a Cure, Try Dunn's "All Right " 
Spark Plug; % ' ncn P*P e thread 
and also French Metric. Price $1.50. 
Guaranteed forever 

I DUNN MACHINERY CO. 

ATLANTA, GA. 



GARDNER ^?n¥s ne 

New type just out. Sensation of 100?. None 
on market like it. Runs asinnath as electric 
motor. 4 Aftiutl H. P. guaraiiteud. Greater 
power, less vibration, consumes les.s fuel, more 
compactly built, practically indestructible. 
Worth more than other 4 H. P. engines cost- 
in? twice as much, [deal power tor driving 
lathes, dynamos, fans, water pomps, air com- 
pressors, etc. Cheapest p-iwer for small 
shops and factories. Every engine guaranteed. 
Prompt shipment. Dealers wanted. Getcata- 
lo£ and price list today. 

GARDNER MOTOR CO., 5147 Dclnisr Ave., St. Louis, Ho. 




CRUDE ASBESTOS 



DIRECT 



PftEPARED 
ASBESTOS FIBRE 
!or Manufacturers use 



FROM MINES 

R.H.MARTIN, 

OFFICE. ST. PAUL BUILDING 

220 B"way, New York. 



Curtiss Motorcycles 

WORLD'S RECORD MOTORCYCLES 

Low truss frame. 

Roller bearing engine. 

Light weight, great 
power. 

Write for catalog and 
booklet "Achievements. 
THE HERRING-CURTISSCO., Hammondsport, N. Y. 




BELLE ISLE K 




2to3H. P. Bare Engine $ 



ftest, nmst ^L.wvrfLLt. eHUritrnt. 
liable 2-Cycle engine of its size on earth 
— entirely new design, improved and 
perfected in ev^ry detail— makes speedy 
little launch fr«in an ordinary row- 
boat. Catalog describing all sizes FREE. 
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;New Belle Isle Motor Co., Dept O.Detroit, Mich. 



DO 




8u USE GRINDSTONES? 

it so we can supply you. All sizes 
mounted and. unmounted, always 
e tept in stock. Remember, we make a 
peclaltyof selecting stones for all spe- 
cial purposes. Send for catalogue "I." 

TheCLEVEbAM) STONE CO. 

6th Floor, Hickox Bide., Cleveland, 0. 



Cheaper than a Gasoline Engine 

i\P U inilmill for supplying running water 
VI BJ lllUllllll m country homes is a 

Niagara Hydraulic Ram 

Will pump waterfront any stream just 
where you want it. Requires no atten- 
tion and there is no cost for repairs. 
Write for illustrated catalogue aa 
and estimate. We fnniigh Caldwell 
Tanks and Towers. 

NIAGARA HYOKACLIC ENGINE CO. 

110 Nassau St,, New York 




Factory: Chester, Fa. 




...IHIN€*9ffR c 

•s-a, S. CLINTON ST. 

SS»CH.BESlVa CO fttU&f CUSA 




A Better Business — 

' I 'HE realization of your well-made plans to make your business 
produce greater profits — these things are yours; and can be 
brought about, to a great extent, by the use of 




Commercial 
Power li&gons 



Your taxes can be reduced by the use of Rapids. They 
occupy less room than horses and wagons; hence lessground, 
in highly assessed districts, is requited for their housing. 




THE RAPID is Built for Business 



Or they can be kept miles away from your place of busi- 
ness where land is cheap and taxes low. 

Your pay roll can be reduced by two or three men for 
every Rapid installed, 

One Rapid will do the work (in many cases) of three 
teams, three wagons and two men. See the saving? 

You want to save money in your business. 

You want to get the most out of it at the least cost. 

Then why not look into this money-saving proposition 
now? 

Hundreds of merchants are using Rapids and are saving 
money thereby. 

Certainly you are just as anxious to save money in 
your business as they are in theirs. 
Catalog free ; send for it to-day. 

RAPID MOTOR VEHICLE CO. 

S 78 Rapid Street 
PONTIAC, MICHIGAN, U. S. A. 



The New Express 
Blue Printer 

Turns out each minute 25 
square feet of Blue Prints 


£ 


It gives four times 
the production at 
half the running 
expense and costs 
less to buy than any 
other outfit. We 
also make 

Automatic Blue 
Print Washing 
and Drying Ma- 
chines and Ma- 
chinesfor making 
Blue Print Paper. 

Patentees and 
Manufacturers. 


WILLIAMS, BF 
918 Chestnut St., De 


.OWN & EARLE, 
Pt. 6, Philadelphia, Pa. 



Rider Agents Wanted 

.rfS^rF^^.-m in eachi town to ride and exhibit gamnle 

iqoo model. Write for S$ rial Offer. 

Finest Ouarant*ed ft* tf\ -_ *'*%** 

19«9 Models *fr M*J to fygC I 

with Coaster-Brakes and Punrtuie-Prooftires. 

1!)07 & 11)08 Models dflj ■» - <CtfO 
all of best makes V m *° V *^ 
500 Second-Hand Wheels 

All makes and models, £ •*> - flin 
goodasiteiv VV ««* 0CF 

Great Factory Clearing Sale. 
we Shift On Approval without a 

cent deposit, pay the freight and allow 

TEN DAYS' FREE TRIAL. 

Tires, coaster-brakes, parts, ,c- 

pairsand sundries, half usual pn'ces. Do not 

buy till you get our catalogs and offer. Write now. 

MEAD CYCLE CO.. Dept- 1.135, Chicago 




Your PATENTS 
and BUSINESS 
in ARIZONA. 



Incorporate 

Laws the most liberal. Expense the least. Hold meetings, transact 
business anywhere. Blanks, By-Laws and forms for making stock 
full-paid for cash, property or services, free. President Stoddard, 
FORMER SECRETARY OF ARIZONA, resident agent for 
many 'thousand companies. Reference: Any bank in Arizona 

STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 




MOUSE POWER COMPLETE *fi SX u5UJNHEDlAl£ 

M * 4 C renders. 3 ID JD rf p. " vf V^— [It LTJERV 
PricB-560 and upwirdi. WrH* f. r color uibiW today-with 
b«urt r fLil.!»ir.r prim of yacht nrnylin*-f* i .irrtin u t l .r bwfcfii 
its longth and iK-niti in tho World— 1111*1 tcmplcto m-.rino 

jjj^fWJ; ChyHptorCo. UUihSt , Dmit, MicL 



Pipe Cutting and Threading Machine 

For Hither Hand or Power 
This machine is the regular hand machine supp 
with n power base, pinion, countershaft, etc.,'; 
can be worktd as an ordinary power 
machine or taken from its base for 
use as a hand machine. Pipe J^ in. 
to 15 in. diameter handled easilv ir. 
small mom. Illustrated catalogue- 
price list free on application. 

THE CURTIS & CURTIS CO. 

6 Garden S t.. Bridgeport, Conn. 




WOULD VOU INVEST ONE DOLLAR r* 

TO MAKE SIX DOLLARS f 

JlTWe furnish all pquipxnent to start you tn thft Bte 
.Mnuey .Makina Conmreta liu&luoss', Saad. water and 
I'ltril.iTifl rement only ituiiri-in Im required. Write us.' 
'I'll* lViiyjuliu C/o., 01 "1 N- Gt'Ii St., Torre Hante^ Intl. 



MOTORCYCLES 



ISleycle Atti(C-hiiient», Motors, 
Acet'ssorles for all Motorcy- 
cles. Send stamps tor Catalog ot 
what you are inie vested in. 
HOTOKPYtXE EQUIPMENT CO. 
HiinimondspDrl, N. Y. 




No Boats Like MuIIms Boats vJ£S&!W& 



They are Lighter, 




.anger and Easier to f*ow 



The 

greatest 

launch b&rgBin 

fVer 6ff'.-r*d la 

Mu/ltns "1909 

Special " ^1 to. Ask as abont It. 



K1.1 i Ll "f j-Hi-ul, jti>1 Ttltcd. willi air uhiiinburDllltc life rwalu. AhwilntelT nnfo— nr 
lMk— crnrk— dry unt— warp— or sink— last n lifetime Tlieide*! kmt fnrfftiiii 

utini: — fishine— finniiiDr rcanrle — tinat livortca, etc, Oar catalog of jgw 
bua-ta., butit.ng '[jiintPi, Eahlng boats, ld.Uncfa.tU, motor bOfl-ta :md msirinc 
enjiJUlM 1j=I1b you all alxiiit our ISWV Models md tlioir ]*m c-JBt, 
l5tlii?rTVTLlefora (npy today. 



W. II. Mullins Co., 1 1 8 Franklin St. Salem, 0. 



Ensfineerino; News 

C^ (/ LLVSTRA TED) <J 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

100 to 125 pages, 9* x 13*, weekly. Send ten cents for sample copy. 

If you cannot locate desired engineering equipment write our " Readers Want " department. 

THE ENGINEERING NEWS PUBLISHING CO. . . 214 Broadway, New York 



Highest 

Standard 

Equipment 



Full 18-20 
Horse 
Power 




This Is Quality In 
a High Wheel Car 

Automobile experts appreciate how much it costs 
us to makf: this car the very highest standard of its 
type. If you a-e not an expert on materials and 
construction you should read our catalog before buy- 
ing any high wheel solid tire runabout. To make 
this simple to operate and permanently satisfactory 
car costs us more per car in thousand lots than 
others get with large profit on one car sale. 

But find out where you get your money-worth at 
a reasonable price in 

io h v1 n Sb!e Schacht 

To Remind You 
Schacht Mfg. Co. 

2700 Spring Grove Ave., Cincinnati, O. 

Send me your Automobile Catalog, post paid, free. 



Name. 



Town Slate. 

(Cut out and mail this to us. ) 



I 



COLD GALVANIZING. 

AMERICAN PROCESS.^ NO ROYALTIES. 
5AMPLE5«noINF0RMATI0N on APPLICATION. 



NICKEL 

AND 

Electro-Plating 

~4pDmms ma Material 

THB 

Hsnson & VanWinkle 

Co., 

Newark. N. .1 . 

28 & 30 S. Canal St. 
Cbicaeo. 





EN'S 



BORATEO TALCUM 



TOILET 
POWDER 



After Shaving. 

Iusist that your barber use 
Hcuueu's Toilet Powder after 
be shaves ?ou. It is antiseptic, ami will nre- 
veut any of the skin diseases often contracted, 

A positive relief for Prick I v llcut, t'liiifinir and Sunburn* 
ami all afflictions of the fikin. Itemoves all otloi* of peropira- 
tlon. Get Mermen's — the original. Sold everywhere, or 
mailed for 25 ceilte. SAMPLE FREE. 

GEJ£lIAEt]> MENKEN CO., Newark, N. J. 



Iron in Comfort 
on the Hottest Day 

There's no overheated stove ; no hot, stuffy 
room ; you're not " ready to wilt " after the 
ironing is iinished— when yon have a Fresco 
Self Heating Flatiron. You can use it on the 
veranda cr under the trees — unywhere, you'll 
flinl itwdrks equally well. The intense blue 
flame generated in the 

FrescoSelf -Heating 
Flat-iron 

is applied at the ironing surface— not thrown out iiitc the room 
from the top of a red-hot stove. The Fresco Iron burns denatured 
alcohol — makes its own flame. Absolutely safe — fl.ime under 
pprfect control — may be turned up or down. Equally effect- 
ive on Bheerest or coarsest m aterials Our unique little book, 
I just issued, tells the story. It's free-? write for a copy today. 
AGENTS: This iron is a wonder as a selling proposition. 
M;: inducements, libera) commissions — we help you. 

The New York Flaliroo Co., Box 55, Belle Mead, N.J. 




$15 to $35 a Day 

This iswhatyoucanmakeby operating our 
1909 Model Wonderful Ferrotype Machine. 
Takes pictures 1 )4 " x 2 K " . Can also be re- 
versible to take groups and buttons. Best money- 
maker at Street Fairs, Carnivals, etc. 

Our New Telo-Camera-Scope; the latest 
Button Machine in the market, $ 1 5. 

Plates to fit any Button Machine in the 
market 80c. per hundred. Button Frames 
75c. to $1.50 per gross. Plates lK"x2^ B 
best in the market, $1 per hundred. Mounts 
20c. to 30c. per hundred. Write today 
for free Catalogue. 

NEW YORK FERROTYPE CO. 
142-144 Delancey St., New York 




For Everybody 

wishing to bore a hole in steel, iron 
or wood. We make drills in 9 sizes. 
Our large size will drill a 2%. inch 
hole in steel. Our Electric Midget 
weiirhf, only 4 pounds, and will drill 
in steel up to 3-16 inch. Great for 
manual training schools. We also 
make electric driven grinders. Let 
in send one rm 10 <[ays' trial. Send for catalogue, 

THE CINCINNATI E1,ECTKIC TOOI, CO, 
fiftrt and iS.VJ Evnu* Street, Cincinnati, Oiita, (.'. B, A, 





,^20 Years a Favorite! 



Furniture manufacturers realize the grea tad van- 
tage in perfecting drawer work of the time and 
labor-saving 

Dodds' New Gear Dovetailing Machine 

which cuts dovetails in gangs of 9 to 24 at one 
operation. Cuts them true and perfect fitting, 
•oes away with belts and saves much power. 
Occupy but little space. Free catalog. 



ALEXANDER DODDS, 



Grand Rapids, Mich. 



WE WILL MAKE gfi£ 

^ estimates on 
manufacture of any metal novelty. Automatic ma- 
chinery, tools, dies and expert work our specialty. 
AirrOMATlC HOOK & EYE CO.. Hoboken, N. J. 



PUom* mention the SCIENTIFIC AMERICAN whmn writing to a&fartitora 



